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CONFIDENTIALITY STATEMENT 

Except as otherwise required by law or regulation, this information contained in this 
communication is intended exclusively for the individual or entity to which it is addressed. 
This communication may contain information that is proprietary, privileged or confidential 
or otherwise legally exempt from disclosure. If you are not the named addressee, you are 
not authorized to read, print, retain, copy, or disseminate this message or any part of it. 
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REPORT REVIEW AND CERTIFICATION 

-
I certify that all work performed in the preparation and production of this report was performed by -

me or under my supervision and that all data presented is authentic. 

----~~i:;,.,. __ ...,....,....,·tJ_-__ c::..._Mi,;;_-=::~~~fL------ Date: 6/5/2018 

Dave Wonderly 
Project Manager 

I certify that I have also reviewed this report, both in form and content, and that all data, 

calculations, and presentations are authentic, accurate, and complete. 

To the best of our knowledge, the report has been checked for completeness, and the results 

presented are accurate, error-free, legible, and representative of the actual emissions measured 

during the test, and conform to the requirements of ASTM D7036-04, Standard Practice for 

Competence of Air Emission Testing Bodies (AETBs). 

l)\cc r I - Date: 6/5/2018 
-------1---=-~L.._--'--~=-=-------

Matt McCune 
Regional Vice President 
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June 07, 2018 
DVP-180011 

Director, Air Management Division 
Attention: A-3-3 
U.S. Environmental Protection Agency 
75 Hawthorne Street 
San Francisco, California 94105-3901 

Subject: 

Dear Sir: 

Desert View Power 

Emissions Performance Test 

In compliance with our permit, enclosed is a copy of the 
EMISSIONS PERFORMANCE TESTING AND CEMS RATA report for Desert 
View Power performed in 2018. 

If you have any questions, please contact me at (760) 262-1653 
direct line or (760) 396-2554 ext 115 general line. 

Included in the copy sent to SCAQMD is a copy of CB-OP 99-01 

And A-3-1 with amendments. 

Sincerely, 

James "Russell" Huffman 

Vice-president of California Operations/ 

Plant Manager 
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1.0 INTRODUCTION 

Montrose Air Quality Services, LLC (MAQS), was contracted by Desert View Power, to conduct 
performance emissions testing at the Desert View Power Project located in Mecca, California . 
Testing was conducted on March 27-31, 2018. The MAQS test team consisted of Dave Wonderly, 
Jason Sering, Anya Badalian and Patrick Whitman. Greg Studer of Desert View Power, 
coordinated plant operations and data retrieval during the test program. The South Coast Air 
Quality Management District (SCAQMD) was notified of the test date but did not send a 
representative. 

The emissions tests included measurements on Unit 1 and Unit 2 for hydrogen chloride (HCI), 
particulate, sulfur dioxide, oxides of nitrogen, carbon monoxide, and hydrocarbons. Exhaust flow 
rate and moisture measurements were performed in conjunction with the testing. Relative 
Accuracy Test Audits (RATA) were conducted on the plant's continuous emissions monitoring 
system (CEMS). 

The Desert View Power Facility met all emissions limits required by the U.S. Environmental 
Protection Agency 40 CFR Part 63 Subpart DODOO the Boiler MACT, the U.S. Environmental 
Protection Agency Operating Permit NSR 4-4-11 ;SE 87-01 including amendments through 
August 14, 2003: 7th Amendment Title V permit to operate CB-OP 99-01 dated 8/1/2000. The 
plant CEMS met all RATA requirements of CFR 40 Appendix F. 

Tables 1-1 and 1-2 summarize the results of the emissions tests and Tables 1-3 and 1-4 present 
the results of the RATA tests for Unit 1 and Unit 2 . 
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Parameter 

Hydrochloric Acid 
mg/dscm 
lb/hr (as HCI) 
lb/MMBtu 

Total Solid Particulate: 
gr/dscf 

TABLE 1-1 
SUMMARY OF EMISSIONS RESULTS UNIT 1 

DESERT VIEW POWER 
MARCH 29, 30 AND 31, 2018 

Average Emission Results Permit Limit 

22.48 
8.19 

0.0208 0.022 

0.0022 
gr/dscf@ 12% CO2 0.0022 0.010 
lb/hr (PM10) 1.79 3.9 

Sulfur Dioxide: 
ppm @3% 02 15.57 27 
lb/hr 9.77 12 

NOx: 
ppm at 3% 02 56.49 94 
lb/hr 25.46 30 

CO: 
ppm@3% 02 0.08 231 
lb/hr 0.02 13 

Hydrocarbons: 
ppm @3% 02 3.11 
lb/hr 0.50 5.9 

Comment 

Pass 

Pass 
Pass 

Pass 
Pass 

Pass 
Pass 

Pass 
Pass 

Pass 

Note: NOx CO and SO2 results are from RATA Runs 1, 2 and 3. Hydrocarbons are total non-methane 

hydrocarbons reported as methane. The EPA factor of 1.086 for SCAQMD Method 25.3 was used. 
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Parameter 

Hydrochloric Acid 
mg/dscm 
lb/hr (as HCI) 
lb/MMBtu 

Total Solid Particulate: 
gr/dscf 

TABLE 1-2 
SUMMARY OF EMISSIONS RESULTS UNIT 2 

DESERT VIEW POWER 
MARCH 27, 2018 

Average Emission Results Permit Limit 

22.72 
8.00 

0.0206 0.022 

0.0002 
gr/dscf @ 12% CO2 0.0002 0.010 
lb/hr 0.13 3.9 

Sulfur Dioxide: 
ppm@ 3% 02 10.49 27 
lb/hr 6.85 12 

NOx: 
ppm at 3% 02 49.03 94 
lb/hr 22.97 30 

CO: 
ppm @3% 02 0.25 231 
lb/hr 0.07 13 

Hydrocarbons: 
ppm @3% 02 3.14 
lb/hr 0.51 5.9 

Comment 

Pass 

Pass 
Pass 

Pass 
Pass 

Pass 
Pass 

Pass 
Pass 

Pass 

Note: NOx CO and SO2 results are from RATA Runs 1, 2 and 3. Hydrocarbons are total non-methane 
hydrocarbons reported as methane. The EPA factor of 1.086 for SCAQMD Method 25.3 was used. 
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RELATIVE ACCURACY RESULT SUMMARY UNIT 1 -
DESERT VIEW POWER .. 

MARCH 28, 2018 -
CEMS RA Limit Comment .. 

NOx ppm 4.7% 20% Pass -
NOx@3% 02 4.2% 20% Pass -
NOx lb/hr 4.8% 20% Pass -
02 dry 0.4% 20% Pass 

CO ppm(1) -1.81 <5 ppm(1l Pass -
CO@3% 02(1) -2.59 <5 ppm(1) Pass -
CO lb/hr 2.08% 5%(2) Pass -
SO2 ppm 8.0% 20% Pass 

SO2@3% 02 8.4% 20% Pass 

SO2 lb/hr 9.2% 20% Pass ... 
.. 

(1) PS 4A Criteria, average difference less than 5ppm. 

(2) Of applicable standard -
TABLE 1-4 

RELATIVE ACCURACY RESULT SUMMARY UNIT 2 
DESERT VIEW POWER -

MARCH 29-30, 2018 -
... 

CEMS RA Limit Comment -
NOx ppm 7.7% 20% Pass 

IINII 

NOx@3% 02 7.7% 20% Pass 

NOx lb/hr 12.4% 20% Pass 

02 dry 0.6% 20% Pass -
CO ppm(1l -0.92 <5 ppm<1) Pass 

CO@3% O2(1l -1.32 <5 ppm<1) Pass 

CO lb/hr 1.14% 5%(2) --Pass 

SO2 ppm 13.8% 20% Pass 

SO2@3% 02 14.1% 20% Pass 111!!111 

SO2 lb/hr 16.5% 20% Pass 

(1) PS 4A Criteria, average difference less than 5ppm. .. 
(2) Of applicable standard -

-

-
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2.0 UNIT DESCRIPTION 

The Desert View Power, plant consists of two 297 MMBtu/hour, circulating bed, biomass-fired 
boilers. The combined units are designed to produce 47 MW of net electrical output. Each unit is 
equipped with the following pollution control systems: 

• An ammonia injection system for control of NOx emissions; 

• Cyclonic mixing of injected ammonia with flue gas to provide for a minimum amount of 
ammonia slip (emission); 

• A limestone injection system to limit emissions of SO2; 

• A reverse air baghouse to control opacity and emissions of sulfates and particulate to 
very low levels; 

The plant CEMS system for each unit includes measurements of NOx, CO, 02, 02 wet, SO2, CO2, 
flow and opacity. It is an extractive system with a heated line extending from the probe to the 

CEMS unit. Table 2-1 presents the current CEMS configuration . 

TABLE 2-1 
CONTINUOUS EMISSION MONITOR SYSTEM 

UNITS 1 AND 2 
DESERT VIEW POWER 

Species Manufacturer 
Unit 1, Model/Serial Unit 2, Model/Serial Range 

Number Number 

NOx CAI ZRE/A3F4992T ZRE/A3F4993T 100 and 500 ppm 

co CAI ZRE/A3F4992T ZRE/A3F4993T 100 and 500 ppm 

02 Dry CAI ZRE/A3F4992T ZRE/A3F4993T 25% 

SO2 CAI ZRE/A3F4992T ZRE/A3F4993T 50 and 500 ppm 

CO2 CAI ZRE/A3F4992T ZRE/A3F4993T 20% 

O2Wet Thermox WDG WDG 25% 

Flow 
Dietrick 

0260938 Msdcfh 
Standard/Rosemont 

Opacity Monitor Labs Lighthawk 560 Lighthawk 560 100% 

NO2 Converter CAI ZDL04001 ZDL04001 
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2.1 TEST CONDITIONS 

The tests were conducted at or near maximum steady state unit load conditions. Limestone 
injection rate, fuel combustion rate, ammonia injection rate, ash handling operations, excess air 
level, combustion air distribution, and combustor temperature were set to maintain stable unit 
operation. Pertinent operating conditions were recorded by Desert View Power personnel during 
the tests as presented in Table 2-2. 

TABLE 2-2 
AVERAGE DAILY UNIT DATA 

DESERT VIEW POWER 
MARCH AND APRIL 2018 

Date Unit No. Steam Flow klbm/hr Boiler Input MMBtu/hr 

3/27/2018 2 201 389 

3/28/2018 2 197 401 

3/29/2018 1 202 393 

3/30/2018 1 200 349 

3/31/2018 1 199 Not Available 

2.2 SAMPLE LOCATIONS 

Samples were collected at the stack breaching ducts to the stack. Desert View Power previously 
conducted three dimensional flow testing and stratification testing on the baghouse exhaust ducts 
on each unit. This testing was performed in accordance to SCAQMD Chapter X, Section 1 and 
13 and was presented in the report titled "Stack Gas Stratification and Absence of Flow 
Disturbance Testing at Desert View Power" (R106E622.T) submitted to SCAQMD in October of 
1994. A copy of the sample location certification report can be found in the test plan in Appendix 
E of this report. The sample locations meet the requirements. All testing for both Unit 1 and 2 was 
conducted at the sample location presented in Figure 2-1. 
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FIGURE 2-1 
SCHEMATIC OF THE DESERT VIEW POWER, SAMPLE LOCATION 

---
0 
0 - Unit 2 0 Unit 1 
0 
0 
0 - 3' 15 ¼' 

Equivalent Diameter= 5.7 ft. 

- Note: Unit 2 is mirror image of Unit 1 

_______ Unit 1 

- 3' 11" 

.. 
-- STACK 

---- 3' 11" -- ------- Unit 2 

---
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3.0 TEST DESCRIPTIONS 

The test procedures that were used are listed in Table 3-1. Tables 3-2 and 3-3 present the test 
schedule. The performance test runs for gaseous plant emissions were in some cases also used 
for RATA test runs. A minimum of nine reference method tests are required for all gaseous 
species relative accuracy (RA) determinations. 

Parameter 
No. of 
Tests 

NOx 9(1) 

co 9(1) 

CO2 9(1) 

02 9(1) 

HCL 3 

PM 3 

SO2 9(1) 

Hydrocarbons 2 

Stack Gas Flow Rate 

Moisture 

(1) Includes compliance and RATA test runs. 

002AS-3204 71-RT-233 

TABLE 3-1 
TEST MATRIX PER UNIT 
DESERT VIEW POWER 

Measurement Principle 

Chemiluminescence 

Non-Dispersive Infrared 

Non-Dispersive Infrared 

Electrochemical 

ion chromatography 

Gravimetric 

Barium Thorin Titration 

GC/FID 

S-Type Pitot Traverse 

Condensation/Gravimetric 

15 of 612 

Reference 
Method 

EPA 7E 

Modified EPA 10 

EPA3A 

EPA3A 

EPA26A 

EPA5 

EPA6 

SCAQMD25.3 

EPA2 

EPA4 

Duration per Test 

60/30 minutes 

60/30 minutes 

60/30 minutes 

60/30 minutes 

120 minutes, 
minimum of 2 DSCM 

of sample volume 

120 minutes 

60/30 minutes 

~60 minutes 
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Test No. Date 

1-RA-U1 3/30/2018 

2-RA-U1 3/30/2018 

3-RA-U1 3/30/2018 

4-RA-U1 3/30/2018 

5-RA-U1 3/30/2018 

6-RA-U1 3/30/2018 

7-RA-U1 3/30/2018 

8-RA-U1 3/30/2018 

9-RA-U1 3/30/2018 

1-HCL-U1 3/29/2018 

2-HCL-U1 3/29/2018 

3-HCL-U1 3/29/2018 

1A&B-VOC-U1 3/29/2018 

1-PM-U1 330/2018 

2-PM-U1 3/31/2018 

3-PM-U1 3/31/2018 

TABLE 3-2 
TEST SCHEDULE UNIT 1 
DESERT VIEW POWER 

Time Test Parameter 

14:55 NOx, CO,SO2 & CO2 RM data 

15:38 NOx, CO,SO2 & CO2 RM data 

16:22 NOx, CO,SO2 & CO2 RM data 

17:05 NOx, CO,SO2 & CO2 RM data 

17:50 NOx, CO,SO2 & CO2 RM data 

18:33 NOx, CO,SO2 & CO2 RM data 

19:17 NOx, CO,SO2 & CO2 RM data 

20:01 NOx, CO,SO2 & CO2 RM data 

20:45 NOx, CO,SO2 & CO2 RM data 

9:45 HCL RM data 

12:36 HCL RM data L 

16:00 HCL RM data 

9:46 Hydrocarbon 

17:29 PM, RM data 

7:55 PM, RM data 

10:40 PM, RM data 

9 CEMS runs for the RATA were performed. RATA runs 1, 2, and 3 were used for compliance. 
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TEST SCHEDULE UNIT 2 
DESERT VIEW POWER -

Test No. Date Time Test Parameter -
""" 1-RA-U2 3/27/2018 8:30 NOx, CO,SO2 & CO2 RM data -

2-RA-U2 3/27/2018 9:54 NOx, CO,SO2 & CO2 RM data -
3-RA-U2 3/27/2018 11 :32 NOx, CO,SO2 & CO2 RM data -
4-RA-U2 3/27/2018 12:55 NOx, CO,SO2 & CO2 RM data -
5-RA-U2 3/28/2018 13:39 NOx, CO,SO2 & CO2 RM data 

6-RA-U2 3/28/2018 8:01 NOx, CO,SO2 & CO2 RM data 11,;11!1, 

7-RA-U2 3/28/2018 8:49 NOx, CO,SO2 & CO2 RM data .. 
8-RA-U2 3/28/2018 9:33 NOx, CO,SO2 & CO2 RM data 

9-RA-U2 3/28/2018 10:17 NOx, CO,SO2 & CO2 RM data 
!lill!llt 

10-RA-U2 3/28/2018 11 :12 NOx, CO,SO2 & CO2 RM data 

1-HCL-U2 3/27/2018 8:30 HCL RM data .. 
2-HCL-U2 3/27/2018 11 :32 HCL RM data L 

3-HCL-U2 3/28/2018 8:01 HCL RM data -
1A&B-VOC-U2 3/27/2018 9:54 Hydrocarbon 

PM, RM data 
.. 

1-PM-U2 3/27/2018 8:30 

2-PM-U2 3/27/2018 11 :32 PM, RM data 
1111111 

3-PM-U2 3/28/2018 8:01 PM, RM data 

10 GEMS runs for the RATA were performed. RATA runs 1, 2, and 3 were used for compliance. 
1!1'1111! 

l'i'I!!!! 

002AS-3204 71-RT-233 17 of 612 ~ 



--

--
---

-

-

Desert View Power 
2018 Emissions Performance and RAT A 

3.1 

NOx, 02, CO2 and CO were measured according to EPA reference methods using MAQS' 
continuous emissions monitoring system (CEM). NOx, 02, CO2 and CO concentrations were 
determined using MAQS' mobile emission measurement laboratory. The laboratory is housed in 
a truck outfitted to provide a clean, quiet, environmentally controlled base for the testing 

operations. The laboratory has lighting, electrical distribution, air conditioning and heating to 
support the test instruments and provide for optimal test performance. 

Concentrations of these gaseous species were measured using an extractive sampling system 
consisting of a stainless steel probe to minimize reactions, a heat traced Teflon sample line 
connected to a thermo-electrically cooled sample dryer. Following the dryer, the sample is drawn 
into a Teflon lined pump where it is pressurized and then filtered for delivery to the gas analysis 
portion of the system. Gaseous samples were collected at a single point. Three 60-minute 
compliance tests were performed. 

NOx concentration was determined using a California Analytical Model 600. The analyzer full 
scale range was 100 ppm. The analyzer is equipped with a NO2 - NO converter for the 
determination of total nitrogen oxides without interference from other nitrogen containing 
compounds. 

Oxygen concentration was determined using an AMI electro-chemical cell analyzer (model #201 ). 
The analyzer full scale range was 20%. The cell contains an electrolytic fluid that reacts with 
oxygen to generate an electrical signal proportional to the concentration. 

CO2 was measured using a non-dispersive infrared analyzer manufactured by Horiba (model 
#PIR 2000). The analyzer full scale range was 20%. 

CO was measured using a non-dispersive infrared/gas filter correlation analyzer manufactured 
by TECO (model 48i). The analyzer full scale range was 10 ppm. 

The analyzers and sampling system were subjected to a variety of calibration and quality 

assurance procedures including leak checks, linearity and calibration error determinations before 
sampling, and system bias and drift determinations as part of each test run. Data are corrected 

for any observed bias or drift in accordance with the reference methods. 

3.2 HYDROGEN CHLORIDE MEASUREMENTS 

Triplicate hydrogen chloride (HCI), samples were collected using EPA Method 26A. Sampling and 

analysis for HF and Cb which is included in EPA Method 26A was not be performed. 

The sampling train consists of: 

• A glass nozzle and heated glass probe heated to between 248°F and 273°F 

• A Teflon Mat out-of-stack filter in a glass filter holder heated to 248°F ± 25°F 

• Two impingers containing 100 ml of 0.1 N H2SO4 for collection of HCI 

• One empty impinger 

• An impinger containing silica gel 
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Samples are withdrawn isokinetically from the stack. The Teflon Mat filter collects particulate 

matter. The acidic absorbing solution collect gaseous HCI and is analyzed for HCI by ion 

chromatography. 

The samples are recovered in the following sample fraction: 

• Back half of filter holder, H2SO4 lmpinger Catch - Weighed for moisture content and 

recovered with DI water into pre-cleaned HOPE bottle. 

The filter and probe wash were not recovered for this test program. 

Quality assurance samples collected in the field are: 

• A field blank 

• A reagent blank: 200 ml of 0.1 N H2SO4 

• A reagent blank: 200 ml of DI water 

The samples were analyzed by ion chromatography by AAC in Ventura. 

3.3 PARTICULATE 

EPA method 5 was used to measure the particulate emissions from both the Desert View Power, 

units. The sampling system consists of a nozzle, glass probe, 250°F heated filter, two impingers 

containing DI water, an empty impinger, and a fourth impinger containing silica gel. 

The analysis for particulate is summarized in Table 3-4. Gravimetric analysis was performed on 

the probe/nozzle wash and filter according to EPA and SCAQMD procedures. 

TABLE 3-4 
EPA METHOD 5 ANALYSES 

1. 

2. 

Sample Component 

Probe and Nozzle (Front 1/2) 

Heated Filter (83 mm) 

3.4 SULFUR DIOXIDE 

Analysis Procedure 

Evaporation/gravimetric 

Dry/gravimetric 

Sulfur dioxide was measured according to EPA Method 6. Three runs were used to demonstrate 

compliance. A barium thorin titration of the hydrogen peroxide impinger samples yielded SO2 

concentrations .for a minimum of nine relative accuracy tests. The sample system consisted of 

heated glass probe and filter connected by Teflon tubing to the glass sample train consisting of a 

series of hydrogen peroxide filled impingers. Prior to the titrimetric analysis, all SOx samples were 

passed through an ion exchange resin. This removes interferences associated with ammonium 

(NH4). 
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3.5 HYDROCARBONS 

Samples for hydrocarbon analysis were collected in clean 6-liter Summa canisters and mini water 
impingers and analyzed according to SCAQMD 25.3. The samples were analyzed by AtmAA in 
Calabasas, CA using TCA/FID. 

3.6 VELOCITY AND MOISTURE 

Stack gas velocity and moisture content were determined by EPA Methods 2 and 4 during the 
particulate testing. Velocity traverses were performed during each set of compliance tests (NOx, 
CO, SO2 and hydrocarbons) and RATA test runs. 

3.7 FUEL ANALYSIS 

Daily fuel samples were collected by Desert View Power personnel. Hourly samples were taken 
during each HCI test run and composited by the lab prior to analysis. Sampling was consistent 
with ASTM D6323 sample collection methodology. Desert View power sent the samples out to be 
analyzed for higher heating value for heat rate calculations, for Btu/lb for calculating the HCL 
emissions in lb/MMBtu using ASTM E711, for moisture content using ASTM D3173 and for 
chlorine content using ASTM E776. Copies of the analysis can be found in the appendices. 

3.8 RATA TEST PROCEDURES 

Relative accuracy tests were performed on NOx, SO2, CO and CO2 sub-systems of each unit's 
CEMS. Relative accuracy was determined by comparing the CEMS data to the corresponding 
reference method (RM) data over nine test runs. A minimum of nine - 30 minute runs were 
performed on Units 1 and 2 for the NOx, SO2, CO, and CO2. Relative accuracy is expressed in 
terms of the absolute value of the mean of the difference between the monitor value and the 
reference method value. It is reported in terms of a percentage of the mean reference method 
value. The computational procedure is summarized by the following equations: 

s ,J 
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n 
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Where: 

RM = mean value of the reference method 

d = average difference between RM and CEMS (RM - CEMS) 

= absolute value of the difference between RM and CEMS 

= sample standard deviation of the difference between RM and CEMS 

RA = Relative Accuracy 

t = t value at 95% confidence interval 
0.975 

n = number of valid tests 
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4.0 RESULTS 

This section presents the results of the performance tests conducted at Desert View Power, 
during March of 2018. Test results are presented in the following sections: 

4.1 Unit 1 Performance Tests and RATA Results 
4.2 Unit 2 Performance Tests and RATA Results 
4.3 Fuel Analysis Results 

All supporting data sheets, CEM data, instrument strip charts, and plant data are included in 
Appendix A. Laboratory reports and sample chain of custody records are contained in Appendix 
B. Emissions and Load calculations are presented in Appendix C. Quality assurance information 
is contained in Appendix D. The test plan that was submitted and is contained in Appendix E. 

4.1 UNIT 1 PERFORMANCE TESTS AND RATA RESULTS 

The results of the HCL testing are presented in Table 4-1. HCL emissions for Unit 1 were 0.0208 
lb/MM Btu. This is below the permit limit of 0.022 lb/MM Btu. The results of the total solid particulate 
testing are presented in Table 4-2. Total solid particulate emissions for Unit 1 were 1.79 lb/hr . 
This is below the permit limit of 3.9 lb/hr. Gaseous emissions results are presented in Tables 4-
3, and 4-4. NOx, CO, SO2 and hydrocarbon emissions results were below established permit 
limits. Results from the hydrocarbon tests can be found in Appendix C.1.5.1 and C.1.5.2. 

Tables 4-5 through 4-14 present the CEMS RATA for Unit 1. The results demonstrate that the 
CEMS for Unit 1 is in control as defined in CFR 40 Appendix F. The results of the RA TA are 
presented in units of ppm dry, ppm @ 3% 02, and lb/hr for NOx, CO and SO2. 02 results are 
presented in concentration units of %. 

Test Number 

Date 
Start/Stop Time 
Stack Flow Rate, dscfm 
Sample Volume, dscf 
02,% 
CO2,% 

mg/sample 
mg/dscm 
ppm (as HCI) 
lb/hr (as HCI) 
MMBtu/Hr 
lb/MMBtu 

002AS-3204 71-RT-233 

TABLE 4-1 
HYDROCHLORIC ACID TEST RESULTS UNIT 1 

DESERT VIEW POWER 
MARCH 29, 2016 

1-HCL-U1 2-HCL-U1 3-HCL-U1 

03/29/2018 03/29/2018 03/29/2018 
945/1208 1236/1504 1600/1810 

97,064 97,144 97,691 
94.991 93.233 93.661 

9.09 8.93 9.12 
11.34 11.57 11.39 

55.5 63.2 60.7 
20.631 23.936 22.884 
13.600 15.779 15.085 
7.4949 8.7028 8.3672 

393 393 393 
0.019 0.022 0.021 
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Average Limit 

97,300 
93.962 

9.04 
11.43 

59.8 
22.483 
14.821 
8.1883 

393 
0.0208 0.022 
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TABLE 4-2 
PARTICULATE EMISSIONS PERFORMANCE TEST UNIT 1 

DESERT VIEW POWER 
MARCH 30 AND 31, 2018 

Date: 3/30/2018 3/31/2018 3/31/2018 
Time: 1729/1940 755/1005 1040/1250 

Test No. 2-PM-U1 3-PM-U1 4-PM-U1 

02, % 8.6 9.1 9.0 
CO2.% 11.9 12.4 12.5 
H2O, % 12.6% 13.3% 12.1% 

Stack Temperature (°F) 351.0 340.7 346.3 

Gas Flow: 
wacfm 160,555 164,151 166,422 
dscfm 91,807 94,349 96,256 

lsokinetic Ratio, % 101.4 99.6 100.2 

Total Solid Particulate: 
Grain Loading, gr/dscf 0.0017 0.0026 0.0023 
Grain Loading @ 12% CO2 0.0017 0.0026 0.0022 
lb/hr 1.34 2.14 1.89 

Note: Test 1-PM-U1 was not used since sample was lost during the post-test recovery. 
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--Average -8.9 
12.3 

12.6% -346.0 

163,709 
94,137 

100.4 

0.0022 
0.0022 
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NOx, co, SOx EMISSIONS PERFORMANCE TESTS UNIT 1 
DESERT VIEW POWER 

MARCH 30, 2018 .. 
Data From: 1-RA-U1 2-RA-U1 3-RA-U1 

Date: 3/30/2018 3/30/2018 3/30/2018 
Time: 14:55 15:38 16:22 

- Test No. 1-Compliance -U1 2-Compliance-U1 3-Compliance-U1 Average - 02, % 8.4 8.4 8.5 8.5 - CO2,% 12.1 12.2 12.0 12.1 
H2O, % 12.4 12.7 12.3 12.5 
Stack Temperature, °F 350 352 353 351.6 - Gas Flow: - wacfm 160,954 154,708 159,335 158,332 

dscfm 92,375 88,269 91,193 90,612 - NOx ppm 37.96 38.87 40.84 39.22 
NOx ppm @3% 02 54.54 55.84 59.10 56.49 

- NOx lb/hr 25.12 24.58 26.68 25.46 

CO ppm 0.04 0.09 0.04 0.06 
CO ppm @3% 02 0.06 0.14 0.05 0.08 
CO lb/hr 0.02 0.04 0.01 0.02 

SOx ppm 9.9 9.4 13.1 10.81 
SOx ppm@ 3% 02 14.2 13.6 18.9 15.57 
SOx lb/hr 9.11 8.31 11.88 9.77 -.. 

-

-
-
-
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TABLE 4-4 
HYDROCARBON EMISSIONS PERFORMANCE TEST UNIT 1 

DESERT VIEW POWER 
MARCH 29, 2018 

Date: 3/29/2018 3/29/2018 
Time: 946/1033 946/1033 

Test No. 1A-HC-U1 1B-HC-U1 

02, % 9.09 9.09 

CO2,% 11.34 11.34 

H2O, % 13.03% 13.03% 

Gas Flow: 
wacfm 170,584 170,584 

dscfm 97,064 97,064 

EPA Correction Factor 1.086 1.086 

TNMHC ppm 2.06 2.04 

TNMHC ppm @ 3% 02 3.13 3.09 
TNMHC, lb/hr 0.50 0.49 

Note: Flow rates from HCL Run 1 
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TABLE 4-5 
NOx, PPM UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMARY 
DESERT VIEW POWER 

MARCH 30, 2018 

RM CEMS 
Run# Date Time NOx, ppm dry NOx, ppm dry Difference 

1 
2 
3 
4 
5 
6 
7 
8 
9 

3/30/2018 14:55 
3/30/2018 15:38 
3/30/2018 16:22 
3/30/2018 17:05 
3/30/2018 17:50 
3/30/2018 18:33 
3/30/2018 19:17 
3/30/2018 20:01 
3/30/2018 20:45 

Ref. Method Average: 
GEMS Average: 

Average Difference: 
Number of Tests: 

Standard Deviation: 
t Value: 

Confidence Coefficient: 
Relative Accuracy: 

002AS-3204 71-RT-233 

38.0 
38.9 
40.8 
38.2 
37.7 
35.9 
38.1 
38.1 
37.9 

38.19 
39.78 
-1.60 

9 
0.27 

2.306 
0.21 
4.74 
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ppm 
ppm 
ppm 

ppm 

ppm 

39.7 
40.3 
42.2 
39.8 
39.6 
37.0 
40.1 
39.7 
39.6 

% of Reference Method 

-1.7 
-1.4 
-1.4 
-1.6 
-1.9 
-1.1 
-2.0 
-1.6 
-1.7 

Use Data? 
(Y or N) 

y 
y 
y 
y 
y 
y 
y 
y 
y 
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NOx, PPM @ 3% 02 UNIT 1 
RELATIVE ACCURACY TEST AUDIT SUMARY -DESERT VIEW POWER 

MARCH 30, 2018 

RM CEMS Use Data? -
Run# Date Time NOxppmc NOx ppmc Difference (Y or N) -

1 3/30/2018 14:55 54.5 57.0 -2.4 y -2 3/30/2018 15:38 55.8 57.2 -1.4 y 

3 3/30/2018 16:22 59.1 60.8 -1.7 y -
4 3/30/2018 17:05 55.8 57.8 -2.0 y 

5 3/30/2018 17:50 54.8 57.1 -2.3 y -
6 3/30/2018 18:33 52.0 53.5 -1.5 y 
7 3/30/2018 19:17 55.1 57.4 -2.4 y 
8 3/30/2018 20:01 55.4 57.7 -2.3 y -9 3/30/2018 20:45 54.9 57.0 -2.1 y 

Ref. Method Average: 55.28 ppmc 
., 

CEMS Average: 57.30 ppmc 
Average Difference: -2.02 ppmc 

Number of Tests: 9 -Standard Deviation: 0.39 ppmc 
t Value: 2.306 

Confidence Coefficient: 0.30 
Relative Accuracy: 4.19 % of Reference Method -

l!iMI 

~ 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

TABLE 4-7 
NOx, LB/HR UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 30, 2018 

RM CEMS 
Date Time NOx lb/hr NOx lb/hr Difference 

3/30/2018 14:55 25.12 25.92 -0.80 
3/30/2018 15:38 24.58 26.08 -1.50 
3/30/2018 16:22 26.68 27.45 -0.77 
3/30/2018 17:05 25.06 25.53 -0.47 
3/30/2018 17:50 24.78 25.90 -1.12 
3/30/2018 18:33 23.76 24.55 -0.80 
3/30/2018 19:17 25.34 26.89 -1.55 
3/30/2018 20:01 25.61 25.81 -0.20 
3/30/2018 20:45 25.77 25.63 0.15 

Ref. Method Average: 25.188 lb/hr 
GEMS Average: 25.973 lb/hr 

Average Difference: -0.785 lb/hr 
Number of Tests: 9 

Standard Deviation: 0.561 lb/hr 
t Value: 2.306 

Confidence Coefficient: 0.4315 
Relative Accuracy: 4.83 % of Reference Method 
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TABLE 4-8 
SO2, PPM UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER -

MARCH 30, 2018 -
RM CEMS Use Data? ... 

Run# Date Time S02, ppm dry 502, ppm dry Difference (Y or N) -
1 3/30/2018 14:55 9.9 8.9 1.0 y -2 3/30/2018 15:38 9.4 7.8 1.6 y 

3 3/30/2018 16:22 13.1 12.5 0.6 y -
4 3/30/2018 17:05 12.5 12.5 0.0 y 

5 3/30/2018 17:50 12.0 12.0 0.0 y -
6 3/30/2018 18:33 11.4 11.4 0.0 y 

7 3/30/2018 19:17 12.1 11.9 0.2 y 

8 3/30/2018 20:01 12.7 12.7 0.1 y -9 3/30/2018 20:45 12.0 10.9 1.0 y 

Ref. Method Average: 11.68 ppm 
CEMS Average: 11.20 ppm 

iil!IIIII 

Average Difference: 0.49 ppm 
Number of Tests: 9 

Standard Deviation: 0.59 ppm -t Value: 2.306 
Confidence Coefficient: 0.45 ppm 

Relative Accuracy: 8.03 % of Reference Method -
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TABLE 4-9 
SO2, PPM @ 3% 02 UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 30, 2018 

RM CEMS Use Data? 
Run# Date Time S02, ~pm dry S02, ppm dry Difference (Y or N) 

1 3/30/2018 14:55 14.2 12.8 1.4 y 
2 3/30/2018 15:38 13.6 11.2 2.4 y 
3 3/30/2018 16:22 18.9 18.0 0.9 y 
4 3/30/2018 17:05 18.2 18.2 0.1 y 
5 3/30/2018 17:50 17.5 17.4 0.1 y 
6 3/30/2018 18:33 16.5 16.5 0.0 y 
7 3/30/2018 19:17 17.5 17.2 0.4 y 
8 3/30/2018 20:01 18.5 18.4 0.1 y 
9 3/30/2018 20:45 17.3 15.7 1.6 y 

Ref. Method Average: 16.92 ppmc 
CEMS Average: 16.15 ppmc 

Average Difference: 0.77 ppmc 
Number of Tests: 9 

Standard Deviation: 0.84 ppmc 
t Value: 2.306 

Confidence Coefficient: 0.65 ppmc 
Relative Accuracy: 8.39 % of Reference Method 
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SO2, LB/HR UNIT 1 
RELATIVE ACCURACY TEST AUDIT SUMMARY 

DESERT VIEW POWER -
MARCH 30, 2018 -

RM CEMS Use Data? -
Run# Date Time S02 lb/hr S02 lb/hr Difference (Y or N) -

1 3/30/2018 14:55 9.11 8.12 0.99 y -
2 3/30/2018 15:38 8.31 7.11 1.20 y 

3 3/30/2018 16:22 11.88 11.33 0.55 y -
4 3/30/2018 17:05 11.41 11.15 0.26 y 

5 3/30/2018 17:50 10.98 10.93 0.05 y -
6 3/30/2018 18:33 10.48 10.48 0.00 y -
7 3/30/2018 19:17 11.22 11.11 0.11 y 

8 3/30/2018 20:01 11.92 11.45 0.47 y ... 
9 3/30/2018 20:45 11.30 9.82 1.48 y -

Ref. Method Average: 10.73 lb/hr 
11!\1119 

CEMS Average: 10.17 lb/hr -
Average Difference: 0.57 lb/hr 

Number of Tests: 9 -
Standard Deviation: 0.54 lb/hr 

t Value: 2.306 
Confidence Coefficient: 0.41 ppmc 

Relative Accuracy: 9.16 % of Reference Method 
llillll 

!MIil! 
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2018 Emissions Performance and RATA - TABLE 4-11 - CO PPM UNIT 1 - RELATIVE ACCURACY TEST AUDIT SUMMARY 

DESERT VIEW POWER - MARCH 30, 2018 

- RM CEMS Use Data? - Run# Date Time CO, ppm dry CO, ppm dry Difference (Y or N) 

- 1 3/30/2018 14:55 0.0 2.7 -2.7 y 

2 3/30/2018 15:38 0.1 2.5 -2.4 y - 3 3/30/2018 16:22 0.0 2.4 -2.4 y 

- 4 3/30/2018 17:05 0.0 2.4 -2.4 y 

5 3/30/2018 17:50 0.1 2.2 -2.1 y - 6 3/30/2018 18:33 0.1 1.7 -1.6 y 
7 3/30/2018 19:17 0.1 1.2 -1.2 y - 8 3/30/2018 20:01 0.1 0.9 -0.8 y 

9 3/30/2018 20:45 0.1 0.8 -0.7 y -- Ref. Method Average: 0.06 ppm - CEMS Average: 1.87 ppm 
Average Difference: -1.81 (PS 4A Criteria: Avg. Diff. less than 5 ppm) .. Number of Tests: 9 
Standard Deviation: 0.75 ppm - t Value: 2.306 

Confidence Coefficient: 0.58 ppm - Relative Accuracy: N/A % of Reference Method -----.. 
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TABLE 4-12 
CO PPM @ 3% 02 UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

.. 
MARCH 30, 2018 

RM CEMS Use Data? 1.1111111 

Run# Date Time CO, ppm dry CO, ppm dry Difference (Y or N) 

1 3/30/2018 14:55 0.1 4.0 -3.9 y -2 3/30/2018 15:38 0.1 3.6 -3.4 y 

3 3/30/2018 16:22 0.1 3.5 -3.4 y -
4 3/30/2018 17:05 0.0 3.6 -3.5 y 

5 3/30/2018 17:50 0.1 3.1 -3.0 y ... 
6 3/30/2018 18:33 0.1 2.2 -2.2 y -7 3/30/2018 19:17 0.1 1.8 -1.7 y 
8 3/30/2018 20:01 0.1 1.3 -1.2 y .. 
9 3/30/2018 20:45 0.1 1.1 -1.0 y 

Ref. Method Average: 0.09 ppmc 
GEMS Average: 2.68 ppmc IR!ll!I 

Average Difference: -2.59 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 
Number of Tests: 9 

Standard Deviation: 1.09 ppmc 11!1111 

t Value: 2.306 
Confidence Coefficient: 0.84 ppmc 

Applicable Standard: 231.0 ppmc 
Relative Accuracy: N/A % of Reference Method -
Relative Accuracy: 1.48 % of Applicable Standard 

.. 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

TABLE 4-13 
CO, LB/HR UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER, 

Date Time 

3/30/2018 14:55 
3/30/2018 15:38 
3/30/2018 16:22 
3/30/2018 17:05 
3/30/2018 17:50 
3/30/2018 18:33 
3/30/2018 19:17 
3/30/2018 20:01 
3/30/2018 20:45 

Ref. Method Average: 
CEMS Average: 

Average Difference: 
Number of Tests: 

Standard Deviation: 
t Value: 

Confidence Coefficient: 
Applicable Standard: 

Relative Accuracy: 
Relative Accuracy: 

MARCH 30, 2018 

RM 
CO, lb/hr 

0.02 
0.04 
0.01 
0.01 
0.03 
0.03 
0.03 
0.03 
0.02 

0.02 
0.73 
-0.71 

9 
0.297 
2.306 
0.228 
45.0 
N/A 
2.08 

CEMS 
CO, lb/hr 

lb/hr 
lb/hr 
lb/hr 

lb/hr 

1.09 
0.97 
0.95 
0.95 
0.86 
0.62 
0.50 
0.36 
0.30 

Difference 

-1.07 
-0.94 
-0.93 
-0.94 
-0.83 
-0.60 
-0.47 
-0.33 
-0.28 

% of Reference Method 
% of Applicable Standard 

Use Data? 
(Y or N) 

y 
y 
y 
y 
y 
y 
y 
y 
y 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

TABLE 4-14 
02, % UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 30, 2018 

RM CEMS 
Date Time 02, % dry 02, % dry Difference 

3/30/2018 14:55 8.44 8.46 -0.01 

3/30/2018 15:38 8.44 8.38 0.06 

3/30/2018 16:22 8.53 8.53 0.00 

3/30/2018 17:05 8.62 8.61 0.01 

3/30/2018 17:50 8.59 8.56 0.03 

3/30/2018 18:33 8.54 8.56 -0.02 

3/30/2018 19:17 8.52 8.48 0.04 

3/30/2018 20:01 8.59 8.62 -0.02 
3/30/2018 20:45 8.54 8.54 0.00 

Ref. Method Average: 8.53 
CEMS Average: 8.53 

Average Difference: 0.01 
Number of Tests: 9 

Standard Deviation: 0.03 
t Value: 2.306 

Confidence Coefficient: 0.02 
Relative Accuracy: 0.35 % of Reference Method 
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4.2 UNIT 2 PERFORMANCE TESTS AND RATA RESULTS 

The results of the HCL testing are presented in Table 4-15. HCL emissions for Unit 1 were 0.0206 
lb/MM Btu. This is below the permit limit of 0.022 lb/MMBtu. The results of the total solid particulate 
testing are presented in Table 4-16. Total solid particulate emissions for Unit 2 were 0.13 lb/hr. 
This is below the permit limit of 3.9 lb/hr. Gaseous emissions results are presented in Tables 
4-17, and 4-18. NOx, CO, SO2 and hydrocarbon emissions results were also below established 
permit limits. 

Tables 4-19 through 4-28 present the CEMS RATA results for Unit 2. The results demonstrate 
that the CEMS for Unit 2 is in control as defined in CFR 40 Appendix F. The results of the RATA 
are presented in units of ppm dry, ppm @ 3% 02 and lb/hr for NOx, CO and SO2. 02 results are 
presented in concentration units of%. 

Test Number 

Date 
Start/Stop Time 
Stack Flow Rate, dscfm 
Sample Volume, dscf 
02,% 
CO2,% 

mg/sample 
mg/dscm 
ppm (as HCI) 
lb/hr (as HCI) 
MMBtu/Hr 
lb/MMBtu 

002AS-320471-RT-233 

TABLE 4-15 
HYDROCHLORIC ACID TEST RESULTS UNIT 2 

DESERT VIEW POWER 
MARCH 27, 2016 

1-HCL-U2 2-HCL-U2 3-HCL-U2 

03/27/2018 03/27/2018 03/27/2018 
830/1104 1132/1404 801/1037 

90,088 96,914 95,236 
90.585 93.573 93.302 

8.49 8.50 8.36 
12.07 12.10 12.31 

59.0 66.7 52.8 
22.998 25.169 19.982 
15.161 16.592 13.173 
7.7546 9.1297 7.1226 

389 389 389 
0.020 0.023 0.018 

36 of 612 

Average 

94,079 
92.487 

8.45 
12.16 

59.5000 
22.717 
14.975 
8.0023 

389 
0.0206 

Limit 

0.022 
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TABLE 4-16 
PARTICULATE EMISSIONS PERFORMANCE TEST UNIT 2 

DESERT VIEW POWER -. 
MARCH 27-28, 2018 

Date: 3/27/2018 3/27/2018 3/28/2018 
Time: 830/1104 1132/1404 801/1031 !1111!1!! 

Test No. 1-PM-U2 2-PM-U2 3-PM-U2 Average -
02 (%) 8.5 8.5 8.4 8.5 

CO2(%) 12.1 12.1 12.3 12.2 

H2O% 12.1% 12.0% 12.3% 12.1% .. 
Stack Temperature (°F) 346.7 349.2 345.5 347.1 

Gas Flow 
wacfm 161,468 164,997 166,570 164,345 -
dscfm 93,881 95,711 96,745 95,446 

lsokinetic Ratio(%) 96.1 98.9 98.9 98.0 ~ 

Total Solid Particulate 
Grain Loading, gr/dscf 0.0002 0.0003 0.0000 0.0002 

Grain Loading @ 12% CO2 0.0002 0.0003 0.0000 0.0002 

lb/hr 0.15 0.23 0.00 0.13 ~ 

"""" 

-

-
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2018 Emissions Performance and RA TA - TABLE 4-17 - NOx, co, SOx EMISSIONS PERFORMANCE TESTS UNIT 2 - DESERT VIEW POWER 

MARCH 27, 2018 - Data From: 1-RA-U2 2-RA-U2 3-RA-U2 - Date: 3/27/2018 3/27/2018 3/27/2018 - Time: 8:30 9:54 11:32 

Test No. 1-Compliance -U2 2-Compliance-U2 3-Compliance-U2 Average - 02, % 8.6 8.4 8.6 8.5 - CO2,% 12.0 12.2 12.0 12.1 
H2O, % 12.25 12.56 11.91 12.24 - Stack Temperature, °F 348 347 347 347 

Gas Flow: - wacfm 159,704 162,944 166,663 163,104 
dscfm 92,606 94,204 97,074 94,628 -- NOx ppm 33.1 34.1 34.5 33.9 

NOx ppm @ 3% 02 47.9 48.9 50.2 49.03 
NOx lb/hr 21.93 23.01 23.97 22.97 -- CO ppm 0.18 0.17 0.17 0.18 
CO ppm@3% 02 0.27 0.25 0.25 0.25 
CO lb/hr 0.07 0.07 0.07 0.07 

- SOx ppm 6.05 7.65 8.05 7.25 

- SOx ppm @ 3% 02 8.77 10.97 11.73 10.49 
SOx lb/hr 5.58 7.18 7.79 6.85 --

--
---
-
-
-
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TABLE 4-18 
HYDROCARBON EMISSIONS PERFORMANCE TEST UNIT 2 

DESERT VIEW POWER 
MARCH 27, 2018 

Date: 3/27/2018 3/27/2018 
Time: 954/1037 954/1037 

Test No. 1A-HC-U2 1B-HC-U2 

02, % 8.49 8.49 
CO2,% 12.07 12.07 
H2O, % 12.09% 12.09% 

Gas Flow: 
wacfm 161,468 161,468 
dscfm 93,881 93,881 

EPA Correction Factor 1.086 1.086 
TNMHC ppm 2.06 2.29 
TNMHC ppm @ 3% 02 2.98 3.30 
TNMHC, lb/hr 0.48 0.54 

Average 

8.49 
12.07 

12.09% 

161,468 
93,881 

1.086 
2.18 
3.14 
0.51 

Note: Flow rates from PM Run 1, the higher of the two runs was used to demonstrate compliance since the 

difference of the individual results was >20% of the average result per SCAQMD Method 25.3. 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

TABLE 4-19 
NOx, PPM UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 27 AND 28, 2018 

RM CEMS 
Date Time NOx, ppm dry NOx, ppm dry Difference 

3/27/2018 8:30 33.1 35.5 -2.4 
3/27/2018 9:54 34.1 36.5 -2.4 
3/27/2018 11 :32 34.5 37.0 -2.5 
3/27/2018 12:55 34.6 37.0 -2.4 
3/28/2018 13:39 34.9 37.6 -2.6 
3/28/2018 8:01 33.2 36.0 -2.8 
3/28/2018 8:49 33.9 36.4 -2.5 
3/28/2018 9:33 33.5 36.1 -2.6 
3/28/2018 10:17 35.3 38.0 -2.7 
3/28/2018 11 :12 33.0 35.4 -2.5 

Ref. Method Average: 33.99 ppm 
CEMS Average: 36.54 ppm 

Average Difference: -2.54 ppm 
Number of Tests: 10 

Standard Deviation: 0.12 ppm 
t Value: 2.262 

Confidence Coefficient: 0.09 ppm 
Relative Accuracy: 7.74 % of Reference Method 
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Use Data? 
(Y or N) 
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1!!11111 

TABLE 4-20 
NOx, PPM@ 3% 02 UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

!Ml!li! 

MARCH 27 AND 28, 2018 

RM CEMS Use Data? -
Run# Date Time NOxppmc NOx ppmc Difference (Y or N) -

1 3/27/2018 8:30 47.9 51.5 -3.5 y -
2 3/27/2018 9:54 48.9 52.6 -3.7 y 

3 3/27/2018 11 :32 50.2 53.8 -3.5 y 

4 3/27/2018 12:55 49.8 53.4 -3.6 y 

5 3/28/2018 13:39 49.3 53.0 -3.7 y ~ 

6 3/28/2018 8:01 47.7 51.7 -3.9 y 

7 3/28/2018 8:49 48.4 52.0 -3.6 y 

8 3/28/2018 9:33 47.5 51.4 -3.9 y --
9 3/28/2018 10:17 50.1 53.7 -3.6 y 

10 3/28/2018 11: 12 47.1 50.7 -3.6 y .. 
Ref. Method Average: 48.70 ppmc 

GEMS Average: 52.37 ppmc 
Average Difference: -3.67 ppmc -Number of Tests: 10 
Standard Deviation: 0.13 ppmc 

t Value: 2.262 
Confidence Coefficient: 0.10 -

Relative Accuracy: 7.73 % of Reference Method 

-
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

TABLE 4-21 
NOx, LB/HR UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 27 AND 28, 2018 

RM CEMS 
Date Time NOx lb/hr NOx lb/hr Difference 

3/27/2018 8:30 21.93 25.31 -3.38 
3/27/2018 9:54 23.01 25.81 -2.80. 
3/27/2018 11 :32 23.97 26.29 -2.32 
3/27/2018 12:55 23.96 26.25 -2.29 
3/28/2018 13:39 23.51 26.65 -3.13 
3/28/2018 8:01 22.97 25.49 -2.53 
3/28/2018 8:49 23.31 25.59 -2.28 
3/28/2018 9:33 23.23 25.28 -2.05 
3/28/2018 10:17 24.27 27.03 -2.76 
3/28/2018 11 :12 22.74 24.41 -1.67 

Ref. Method Average: 23.288 lb/hr 
CEMS Average: 25.810 lb/hr 

Average Difference: -2.521 lb/hr 
Number of Tests: 10 

Standard Deviation: 0.511 lb/hr 
t Value: 2.262 

Confidence Coefficient: 0.3653 
Relative Accuracy: 12.39 % of Reference Method 

Use Data? 
(Y or N} 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

TABLE 4-22 
SO2 PPM UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 27 AND 28, 2018 

RM CEMS 
Date Time S02, ppm dry S02, ppm dry Difference 

3/27/2018 8:30 6.0 6.1 0.0 

3/27/2018 9:54 7.6 7.8 -0.1 

3/27/2018 11 :32 8.1 8.5 -0.4 

3/27/2018 12:55 6.4 8.4 -2.0 

3/28/2018 13:39 8.3 8.4 -0.1 

3/28/2018 8:01 8.2 8.5 -0.3 

3/28/2018 8:49 5.8 6.4 -0.6 

3/28/2018 9:33 5.9 7.2 -1.3 

3/28/2018 10:17 11.4 11.4 0.0 

3/28/2018 11 :12 8.0 8.9 -0.9 

Ref. Method Average: 7.58 ppm 
CEMS Average: 8.16 ppm 

Average Difference: -0.58 ppm 
Number of Tests: 10 

Standard Deviation: 0.64 ppm 
t Value: 2.262 

Confidence Coefficient: 0.46 ppm 
Relative Accuracy: 13.75 % of Reference Method 

002AS-3204 71-RT-233 43 of 612 

Use Data? 
(Y or N) -

y 
y 
y 
y 
y ~ 

y 
y 
y 
y 
y 

llll!lll 

.,..,.. 



-
... 
--
-

-
-

-

-

-
-

Desert View Power 
2018 Emissions Performance and RATA 

TABLE 4-23 
SO2 PPM @ 3% 02 UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 27 AND 28, 2018 

RM CEMS 
Run# Date Time S02, ppm dry S02, ppm dry Difference 

1 3/27/2018 8:30 8.8 9.0 -0.2 
2 3/27/2018 9:54 11.0 11.2 -0.2 
3 3/27/2018 11 :32 11.7 12.3 -0.6 
4 3/27/2018 12:55 9.2 12.1 -2.9 
5 3/28/2018 13:39 11.7 12.0 -0.2 
6 3/28/2018 8:01 11.8 12.2 -0.4 
7 3/28/2018 8:49 8.2 9.3 -1.0 
8 3/28/2018 9:33 8.4 10.2 -1.9 
9 3/28/2018 10:17 16.3 16.2 0.1 
10 3/28/2018 11 :12 11.4 12.7 -1.3 

Ref. Method Average: 10.85 ppmc 
CEMS Average: 11.72 ppmc 

Average Difference: -0.86 ppmc 
Number of Tests: 10 

Standard Deviation: 0.93 ppmc 
t Value: 2.262 

Confidence Coefficient: 0.66 ppmc 
Relative Accuracy: 14.06 % of Reference Method 
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MIIIJ 

TABLE 4-24 
502 LB/HR UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY illi!I!! 

DESERT VIEW POWER 
MARCH 27 AND 28, 2018 

RM CEMS Use Data? -
Run# Date Time S02 lb/hr S02 lb/hr Difference (Y or N) -

1 3/27/2018 8:30 5.58 6.02 -0.44 y lltill 

2 3/27/2018 9:54 7.18 7.67 -0.49 y 

3 3/27/2018 11:32 7.79 8.39 -0.60 y 

4 3/27/2018 12:55 6.18 8.29 -2.12 y 

5 3/28/2018 13:39 7.79 8.33 -0.54 y -
6 3/28/2018 8:01 7.92 8.41 -0.49 y 

7 3/28/2018 8:49 5.52 6.28 -0.76 y 

8 3/28/2018 9:33 5.71 7.02 -1.31 y lMIII 

9 3/28/2018 10:17 10.94 11.39 -0.44 y 

10 3/28/2018 11: 12 11.40 12.74 -1.34 y 

-
Ref. Method Average: 7.60 lb/hr 

GEMS Average: 8.45 lb/hr 
Average Difference: -0.85 lb/hr .., 

Number of Tests: 10 
Standard Deviation: 0.56 lb/hr -

t Value: 2.262 
Confidence Coefficient: 0.40 ppmc 

llli'!II!; 

Relative Accuracy: 16.48 % of Reference Method 

~ 

!llilll 
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TABLE 4-25 
CO, PPM UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER, 
MARCH 27 AND 28, 2018 

RM CEMS 
Run# Date Time CO, ppm dry CO, ppm dry Difference 

1 3/27/2018 8:30 0.2 1.3 -1.1 
2 3/27/2018 9:54 0.2 1.1 -0.9 
3 3/27/2018 11 :32 0.2 0.9 -0.7 
4 3/27/2018 12:55 0.2 0.9 -0.7 
5 3/28/2018 13:39 0.5 1.5 -0.9 
6 3/28/2018 8:01 0.2 1.5 -1.4 
7 3/28/2018 8:49 0.2 1.4 -1.2 
8 3/28/2018 9:33 0.2 1.4 -1.2 
9 3/28/2018 10:17 0.2 0.4 -0.2 

Ref. Method Average: 0.22 ppm 
CEMS Average: 1.14 ppm 

Use Data? 
(Y or N) 

y 
y 
y 
y 
y 
y 
y 
y 
y 

Average Difference: -0.92 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 
Number of Tests: 9 

Standard Deviation: 0.34 ppm 
t Value: 2.306 

Confidence Coefficient: 0.26 ppm 
Relative Accuracy: N/A % of Reference Method 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

TABLE 4-26 
CO, PPM @ 3% 02 UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER, 
MARCH 27 AND 28, 2018 

RM CEMS 
Date Time CO, ppm @ 3% 02 CO, ppm @ 3% 02 

3/27/2018 8:30 0.3 1.8 

3/27/2018 9:54 0.2 1.6 

3/27/2018 11 :32 0.2 1.3 

3/27/2018 12:55 0.3 1.2 

3/28/2018 13:39 0.7 2.1 

3/28/2018 8:01 0.2 2.2 

3/28/2018 8:49 0.3 1.9 

3/28/2018 9:33 0.3 2.0 

3/28/2018 10:17 0.3 0.6 

Ref. Method Average: 0.32 ppmc 
CEMS Average: 1.64 ppmc 

Use Data? 
Difference (Y or N) 

-1.6 y 
-1.3 y 
-1.0 y 
-0.9 y 
-1.3 y 
-2.0 y 
-1.7 y 
-1.7 y 
-0.3 y 

Average Difference: -1.32 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 

Number of Tests: 9 
Standard Deviation: 0.49 ppmc 

t Value: 2.306 
Confidence Coefficient: 0.38 ppmc 

Applicable Standard: 231.0 ppmc 

Relative Accuracy: N/A % of Reference Method 

Relative Accuracy: 0.74 % of Applicable Standard 

002AS-3204 71-RT-233 47 of 612 

-

ll!iJQ 

Mil 



• Desert View Power 

-

fllllll 

.. 
-

2018 Emissions Performance and RATA 

Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

TABLE 4-27 
CO LB/HR UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

Date Time 

3/27/2018 8:30 
3/27/2018 9:54 
3/27/2018 11 :32 
3/27/2018 12:55 
3/28/2018 13:39 
3/28/2018 8:01 
3/28/2018 8:49 
3/28/2018 9:33 
3/28/2018 10:17 

Ref. Method Average: 
CEMS Average: 

Average Difference: 
Number of Tests: 

Standard Deviation: 
t Value: 

Confidence Coefficient: 
Applicable Standard: 

Relative Accuracy: 
Relative Accuracy: 

MARCH 27 AND 28, 2018 

RM 
CO, lb/hr 

0.07 
0.07 
0.07 
0.09 
0.21 
0.07 
0.08 
0.09 
0.08 

0.09 
0.49 
-0.40 

9 
0.148 
2.306 
0.114 
45.0 
N/A 
1.14 

CEMS 
CO, lb/hr 

lb/hr 
lb/hr 
lb/hr 

lb/hr 

0.55 
0.47 
0.38 
0.37 
0.63 
0.66 
0.58 
0.60 
0.19 

Difference 

-0.47 
-0.40 
-0.30 
-0.29 
-0.41 
-0.60 
-0.50 
-0.51 
-0.10 

% of Reference Method 
% of Applicable Standard 
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TABLE 4-28 
02, % UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
~ 

DESERT VIEW POWER 
MARCH 27 AND 28, 2018 

RM CEMS Use Data? -
Run# Date Time 02, % dry 02, % dry Difference (Y or N) -

1 3/27/2018 8:30 8.56 8.57 -0.01 y IIMt 

2 3/27/2018 9:54 8.42 8.48 -0.06 y 

3 3/27/2018 11 :32 8.61 8.60 0.02 y 

4 3/27/2018 12:55 8.47 8.52 -0.05 y 

5 3/28/2018 13:39 8.22 8.26 -0.04 y -
6 3/28/2018 8:01 8.44 8.45 -0.01 y 

7 3/28/2018 8:49 8.36 8.41 -0.05 y 

8 3/28/2018 9:33 8.28 8.36 -0.08 y -
9 3/28/2018 10:17 8.31 8.34 -0.03 y 

10 3/28/2018 11: 12 8.37 8.41 -0.04 y 

Ref. Method Average: 8.41 -
CEMS Average: 8.44 -

Average Difference: -0.03 
Number of Tests: 10 -Standard Deviation: 0.03 

t Value: 2.262 
Confidence Coefficient: 0.02 

Relative Accuracy: 0.65 % of Reference Method 
... 
-

4.3 FUEL ANALYSIS 
\11.iffl 

The fuel sample analysis results are presented in Appendix 8.4. 

... 
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APPENDIX A.1.1 

UNIT 1 SAMPLE LOCATION 

-
., 
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Method 1 

Client: Desert View Power Date: 3/30/2018 ---------
Sam pie Location: Unit 1-2 Prepared By: Dave Wonderly 

--
119.0 -

i .. 
47 

_, 

l .,., 

-
A 8 C D E F 

Point No. Sample Point Inches from nozzle jlllll!lt 

H (in.) 119.0 
1 4.7 17.7 

W (in.) 47.0 2 14.1 27.1 

3 23.5 36.5 

Nipple length 13.0 4 32.9 45.9 
5 42.3 55.3 

Distance between points 9.40 

Stack Area (ft"2) 38.84 
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UNIT 1 CEM DATA 
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Date Time 02% CO2% NOx ppm CO ppm 

3/29/2018 7:14 19.58 18.45 93.09 6.81 .. 
3/29/2018 7:15 19.58 18.47 93.12 9.48 
3/29/2018 7:16 19.57 18.47 93.12 9.56 

3/29/2018 7:17 19.58 18.47 92.68 9.58 

7:181 9.57 IHigh -3/29/2018 19.58 18.47 92.73 

3/29/2018 7:19 16.67 15.38 74.93 9.43 -
3/29/2018 7:20 10.85 10.94 47.78 6.69 -3/29/2018 7:21 10.84 10.94 48.52 4.75 

3/29/2018 7:22 10.84 10.94 48.57 4.69 -
3/29/2018 7:231 10.84 10.94 48.59 4.69 IMid .. 
3/29/2018 7:24 3.21 2.70 11.14 3.88 

3/29/2018 7:25 0.05 0.02 0.15 0.63 

3/29/2018 7:261 0.04 0.01 0.13 0.00 IZero 

0.01 1 0.141 -3/29/2018 7:27 0.04 0.01 NO Mode Zero 

3/29/2018 7:28 0.04 0.01 72.11 0.02 

3/29/2018 7:29 0.04 0.01 1 93.091 0.00 NO Mode High .. 
3/29/2018 7:30 0.04 0.01 32.43 0.01 

3/29/2018 7:31 0.04 0.01 1 0.23 I 0.03 NO2 Gas NO Mode -
3/29/2018 7:32 0.04 0.01 15.53 0.00 -3/29/2018 7:33 0.04 0.01 1 43.051 -0.01 NO2 Gas NOx Mode 

3/29/2018 7:34 8.46 9.75 37.31 0.05 

3/29/2018 7:35 9.24 11.19 36.14 0.16 -3/29/2018 7:36 8.97 11.43 39.60 0.17 

3/29/2018 7:37 8.94 11.47 41.21 0.16 -
3/29/2018 7:38 9.13 11.28 38.02 0.18 -3/29/2018 7:39 8.62 11.79 48.22 0.19 

3/29/2018 7:40 9.25 11.16 42.33 0.18 -
3/29/2018 7:41 9.91 10.53 29.70 0.19 -3/29/2018 7:42 9.82 10.60 29.24 0.19 

3/29/2018 7:43 8.96 11.46 35.00 0.19 

3/29/2018 7:44 8.91 11.50 40.60 0.17 .... 
3/29/2018 7:45 8.45 11.95 44.10 0.18 

3/29/2018 7:46 8.32 12.09 48.55 0.19 

3/29/2018 7:47 8.12 12.29 48.39 0.17 

3/29/2018 7:48 8.19 12.22 45.07 0.15 -
3/29/2018 7:49 8.79 11.59 32.62 0.19 

3/29/2018 7:50 8.68 9.14 22.47 0.21 

3/29/2018 7:51 0.23 0.06 0.28 1.47 
.. 

3/29/2018 7:52 0.34 0.04 0.23 4.34 -
3/29/2018 7:531 0.37 0.04 0.23 4.63 ICO Bias 

3/29/2018 7:54 0.36 0.04 35.07 4.02 
11111ft 

3/29/2018 7:55 0.36 0.04 I 47.79 I 0.98 NOx Bias 

3/29/2018 7:56 7.47 7.26 17.99 0.28 

3/29/2018 7:57 10.97 10.72 0.27 0.08 -
3/29/2018 7:581 10.97 10.761 0.221 0.03102 CO2 Bias -
3/29/2018 7:59 10.63 12.06 8.55 0.05 -
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--- 3/29/2018 8:00 9.66 10.80 29.21 0.21 - 3/29/2018 8:01 10.09 10.38 27.70 0.26 .. 3/29/2018 8:02 9.64 10.83 32.52 0.24 
3/29/2018 8:03 9.16 11.30 33.99 0.17 - 3/29/2018 8:04 9.14 11.32 38.37 0.16 
3/29/2018 8:05 9.06 11.40 38.18 0.16 .. 
3/29/2018 8:06 9.11 11.32 38.44 0.17 - 3/29/2018 8:07 9.16 11.27 39.82 0.19 
3/29/2018 8:08 9.12 11.32 39.79 0.20 - 3/29/2018 8:09 8.58 · 11.87 40.59 0.19 - 3/29/2018 8:10 8.12 12.32 45.79 0.20 
3/29/2018 8:11 8.57 11.85 41.12 0.19 

~ 

3/29/2018 8:12 8.66 11.75 37.53 0.18 - 3/29/2018 8:13 8.34 12.11 41.07 0.19 
3/29/2018 8:14 8.42 11.99 39.79 0.20 - 3/29/2018 8:15 9.25 11.16 26.88 0.22 .. 3/29/2018 8:16 9.45 10.98 25.04 0.22 
3/29/2018 8:17 9.69 10.74 23.21 0.24 - 3/29/2018 8:18 9.80 10.65 22.27 0.24 - 3/29/2018 8:19 8.72 11.71 35.50 0.22 
3/29/2018 8:20 8.11 12.33 49.28 0.19 - 3/29/2018 8:21 8.64 11.77 46.24 0.17 .. 3/29/2018 8:22 9.07 11.35 35.54 0.19 
3/29/2018 8:23 8.92 11.51 33.82 0.21 ,.. 3/29/2018 8:24 9.42 11.03 27.36 0.23 

- 3/29/2018 8:25 8.78 11.65 34.83 0.22 
3/29/2018 8:26 8.83 11.61 36.27 0.21 

/lflllll 3/29/2018 8:27 8.53 11.92 37.94 0.21 
3/29/2018 8:28 8.59 11.85 39.97 0.19 - 3/29/2018 8:29 9.39 11.05 27.91 0.21 

_.. 3/29/2018 8:30 9.31 11.15 25.80 0.24 
3/29/2018 8:31 8.90 11.57 29.07 0.25 .. 
3/29/2018 8:32 8.87 11.57 33.09 0.26 .. 3/29/2018 8:33 9.65 10.81 23.61 0.25 
3/29/2018 8:34 9.47 11.00 24.08 0.23 ., 
3/29/2018 8:35 8.83 11.64 33.25 0.22 

Ml!!I 
3/29/2018 8:36 8.49 11.98 37.43 0.23 
3/29/2018 8:37 8.93 11.52 33.11 0.22 .. 3/29/2018 8:38 9.25 11.19 33.72 0.21 
3/29/2018 8:39 9.30 11.16 30.61 0.20 - 3/29/2018 8:40 8.99 11.48 29.64 0.21 .. 3/29/2018 8:41 8.59 11.85 39.16 0.18 
3/29/2018 8:42 8.65 11.79 37.51 0.18 - 3/29/2018 8:43 8.64 11.80 37.73 0.21 

~ 3/29/2018 8:44 8.32 12.14 41.38 0.18 
3/29/2018 8:45 8.13 12.30 44.96 0.18 

!lift 
3/29/2018 8:46 9.18 11.22 37.46 0.20 

.., 3/29/2018 8:47 9.12 11.29 30.44 0.20 
3/29/2018 8:48 8.56 11.85 35.52 0.22 ... 

... 
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3/29/2018 8:49 8.10 12.32 44.57 0.19 

3/29/2018 8:50 8.60 11.77 40.38 0.16 -
3/29/2018 8:51 9.13 11.25 28.61 0.23 .. 
3/29/2018 8:52 8.75 11.63 27.69 0.23 

3/29/2018 8:53 7.95 12.44 34.13 0.19 -
3/29/2018 8:54 8.09 12.26 38.96 0.20 

3/29/2018 8:55 8.26 12.09 34.52 0.17 
.. 

3/29/2018 8:56 7.84 12.52 39.62 0.19 -
3/29/2018 8:57 9.29 11.02 25.68 0.21 

3/29/2018 8:58 9.96 10.41 18.16 0.23 
.. 

3/29/2018 8:59 10.75 9.60 14.85 0.23 -
3/29/2018 9:00 10.39 10.01 14.51 0.22 

3/29/2018 9:01 9.49 10.89 18.14 0.24 
... 

3/29/2018 9:02 8.94 11.41 25.32 0.25 -
3/29/2018 9:03 8.72 11.62 34.09 0.21 

3/29/2018 9:04 9.14 11.20 37.76 0.22 --
3/29/2018 9:05 8.33 12.02 43.75 0.20 -
3/29/2018 9:06 8.14 12.21 44.59 0.19 

3/29/2018 9:07 8.25 12.07 45.74 0.20 11111111 

3/29/2018 9:08 8.70 11.62 40.27 0.21 -
3/29/2018 9:09 8.74 11.60 36.17 0.22 

3/29/2018 9:10 9.19 11.14 27.72 0.22 -
3/29/2018 9:11 8.85 11.49 31.30 0.24 

3/29/2018 9:12 1.93 0.76 4.53 1.30 

3/29/2018 9:11 8.85 11.49 31.30 0.24 11!'!!11 

3/29/2018 9:12 1.93 0.76 4.53 1.30 

3/29/2018 9:13 0.04 0.03 0.23 4.52 

3/29/2018 9:141 0.04 0.03 0.22 4.75 I CO Bias ,,. 

3/29/2018 9:15 0.04 0.02 15.15 4.63 

3/29/2018 9:16 0.04 0.021 48.351 1.24 NOx Bias 

3/29/2018 9:17 6.45 6.65 22.36 0.03 .. 
3/29/2018 9:181 10.83 10.821 0.21 1 0.02 I02 CO2 Bias 

3/29/2018 9:19 1.96 2.06 0.17 0.04 

3/29/2018 9:201 0.04 0.01 0.13 0.02 IZero --
3/29/2018 9:21 8.77 9.57 41.33 1.60 

3/29/2018 9:22 10.89 10.86 48.69 4.58 

3/29/2018 9:231 10.89 10.87 48.71 4.73 ISpan .. 
3/29/2018 9:24 9.68 11.17 46.26 4.01 

3/29/2018 9:25 9.33 11.04 36.68 0.60 

3/29/2018 9:26 9.37 10.99 37.66 0.18 -
3/29/2018 9:27 9.07 11.29 40.82 0.23 -
3/29/2018 9:28 9.48 10.89 36.98 0.21 

3/29/2018 9:29 9.03 11.32 42.70 0.20 -
3/29/2018 9:30 9.67 10.70 29.92 0.21 

3/29/2018 9:31 9.58 10.80 29.85 0.18 

3/29/2018 9:32 9.29 11.09 31.55 0.19 .. 
3/29/2018 9:33 9.44 10.93 33.26 0.21 

3/29/2018 9:34 9.08 11.29 33.06 0.21 

--
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3/29/2018 9:35 8.68 11.68 37.18 0.20 - 3/29/2018 9:36 8.52 11.84 40.24 0.20 - 3/29/2018 9:37 8.17 12.19 45.55 0.23 
3/29/2018 9:38 8.41 11.94 48.58 0.21 - 3/29/2018 9:39 8.60 11.74 51.62 0.22 ... 3/29/2018 9:40 8.87 11.48 43.81 0.24 
3/29/2018 9:41 9.10 11.25 38.70 0.22 - 3/29/2018 9:42 9.06 11.30 36.48 0.22 .. 3/29/2018 9:43 8.80 11.55 48.25 0.24 
3/29/2018 9:44 9.42 10.92 41.53 0.25 - 3/29/2018 9:45 10.04 10.36 28.77 0.22 
3/29/2018 9:46 9.39 10.99 30.94 0.23 ... 
3/29/2018 9:47 9.25 11.12 31.11 0.23 .. 3/29/2018 9:48 9.12 11.25 31.10 0.23 
3/29/2018 9:49 8.49 11.87 38.09 0.23 - 3/29/2018 9:50 7.45 12.91 55.84 0.23 .. 3/29/2018 9:51 7.74 12.59 56.78 0.20 
3/29/2018 9:52 9.12 11.20 38.02 0.20 .. 
3/29/2018 9:53 8.82 11.52 33.77 0.24 - 3/29/2018 9:54 8.80 11.54 32.22 0.24 
3/29/2018 9:55 8.26 12.08 38.53 0.23 - 3/29/2018 9:56 8.49 11.85 33.88 0.24 - 3/29/2018 9:57 8.95 11.35 32.04 0.22 
3/29/2018 9:58 10.02 10.36 18.42 0.24 

!!la 3/29/2018 9:59 9.74 10.61 19.86 0.28 .. 3/29/2018 10:00 9.81 10.54 20.28 0.25 
3/29/2018 10:01 10.23 10.16 17.97 0.26 - 3/29/2018 10:02 9.37 10.99 21.69 0.26 .. 3/29/2018 10:03 8.84 11.49 28.13 0.25 
3/29/2018 10:04 8.77 11.52 33.38 0.22 

,11!1111 3/29/2018 10:05 8.98 11.34 30.21 0.24 

- 3/29/2018 10:06 8.15 12.18 43.58 0.20 
3/29/2018 10:07 7.67 12.60 52.98 0.19 .. 3/29/2018 10:08 7.71 12.55 54.56 0.19 
3/29/2018 10:09 7.14 13.17 62.71 0.22 - 3/29/2018 10:10 7.64 12.63 54.13 0.23 

-- 3/29/2018 10:11 7.06 13.22 62.92 0.23 
3/29/2018 10:12 8.96 11.32 28.54 0.23 .. 
3/29/2018 10:13 11.38 8.96 10.68 0.26 .. 3/29/2018 10:14 12.29 8.16 7.47 0.32 
3/29/2018 10:15 10.99 9.48 8.45 0.34 ... 
3/29/2018 10:16 9.84 10.56 12.08 0.28 

,. 3/29/2018 10:17 9.34 11.05 16.22 0.27 
3/29/2018 10:18 8.97 11.37 21.50 0.24 - 3/29/2018 10:19 9.51 10.82 23.79 0.19 
3/29/2018 10:20 9.08 11.28 28.99 0.20 - 3/29/2018 10:21 8.42 11.92 42.00 0.18 ., 3/29/2018 10:22 8.49 11.84 47.99 0.18 
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3/29/2018 10:24 8.57 11.77 41.93 0.19 

3/29/2018 10:25 8.08 12.23 50.70 0.18 

3/29/2018 10:26 8.52 11.78 45.84 0.19 .. 
3/29/2018 10:27 9.16 11.14 36.57 0.19 

3/29/2018 10:28 9.40 10.90 27.55 0.18 

3/29/2018 10:29 9.12 11.20 27.14 0.21 -3/29/2018 10:30 8.15 12.16 37.80 0.20 

3/29/2018 10:31 7.81 12.49 44.72 0.20 -
3/29/2018 10:32 8.22 12.03 45.67 0.22 

3/29/2018 10:33 8.46 11.83 37.88 0.21 -
3/29/2018 10:34 9.01 11.28 34.56 0.17 

3/29/2018 10:35 9.16 11.13 29.91 0.16 

3/29/2018 10:36 11.02 9.31 16.30 0.30 -
3/29/2018 10:37 11.20 9.18 15.10 0.34 -
3/29/2018 10:38 9.87 10.51 20.52 0.21 

3/29/2018 10:39 9.41 10.91 29.45 0.17 -
3/29/2018 10:40 9.68 10.66 28.27 0.17 

3/29/2018 10:41 9.51 10.81 31.97 0.18 

3/29/2018 10:42 9.10 11.22 33.93 0.15 --
3/29/2018 10:43 8.80 11.51 40.77 0.16 -
3/29/2018 10:44 8.14 12.19 49.33 0.16 

3/29/2018 10:45 8.99 11.27 41.68 0.14 -
3/29/2018 10:46 3.01 2.70 9.46 0.90 

3/29/2018 10:47 0.14 0.04 0.22 4.33 

3/29/2018 10:481 0.14 0.03 0.20 4. 72 ICO Bias -
3/29/2018 10:49 0.12 0.03 31.90 3.72 -
3/29/2018 10:50 0.11 0.03 I 48.37 I 0.54 NOx Bias 

3/29/2018 10:51 7.77 7.96 16.61 0.30 .. 
3/29/2018 10:521 10.85 10.75 I 0.21 1 0.04 102 CO2 Bias -
3/29/2018 10:53 1.68 0.90 0.16 0.05 

3/29/2018 10:541 0.04 0.01 0.14 0.05 IZero -
3/29/2018 10:55 8.75 9.50 41.46 1.52 

3/29/2018 10:56 10.87 10.83 48.76 4.58 

3/29/2018 10:571 10.87 10.83 48.75 4.79 ISpan -
3/29/2018 10:58 9.28 11.43 41.38 3.70 

3/29/2018 10:59 9.13 11.17 35.79 0.38 

3/29/2018 11 :00 9.35 10.97 37.94 0.15 
... 

3/29/2018 11 :01 8.85 11.46 42.88 0.14 

3/29/2018 11 :02 8.97 11.34 39.91 0.14 

3/29/2018 11 :03 8.82 11.50 38.95 0.12 -
3/29/2018 11:04 8.53 11.77 31.56 0.14 

3/29/2018 11:05 9.23 11.10 26.71 0.18 

3/29/2018 11:06 8.56 11.74 34.88 0.15 -
3/29/2018 11 :07 9.49 10.84 26.63 0.14 

3/29/2018 11:08 10.17 10.18 20.60 0.19 

3/29/2018 11:09 9.70 10.65 20.35 0.17 -
3/29/2018 11:10 9.37 10.95 25.90 0.16 

3/29/2018 11: 11 10.11 10.24 23.14 0.17 --
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3/29/2018 11 :12 10.01 10.36 24.50 0.18 - 3/29/2018 11 :13 9.55 10.80 29.24 0.16 .. 3/29/2018 11 :14 8.96 11.36 35.88 0.16 
3/29/2018 11 :15 8.54 11.79 45.15 0.12 - 3/29/2018 11 :16 8.85 11.45 48.54 0.13 

~ 
3/29/2018 11 :17 9.28 11.05 35.41 0.16 
3/29/2018 11 :18 9.12 11.21 33.07 0.15 - 3/29/2018 11:19 8.83 11.49 37.37 0.16 
3/29/2018 11:20 9.09 11.22 37.30 0.15 .. 
3/29/2018 11 :21 9.50 10.83 33.45 0.11 .. 3/29/2018 11:22 9.85 10.50 28.76 0.15 
3/29/2018 11:23 10.11 10.25 24.87 0.17 .. 
3/29/2018 11:24 10.04 10.33 24.82 0.17 - 3/29/2018 11:25 9.10 11.22 36.45 0.17 
3/29/2018 11:26 9.90 10.40 35.82 0.14 ..... 
3/29/2018 11:27 9.29 11.03 44.23 0.16 - 3/29/2018 11:28 9.15 11.16 43.33 0.15 
3/29/2018 11:29 9.61 10.71 35.46 0.14 ,_ 
3/29/2018 11:30 10.16 10.19 26.62 0.16 .. 3/29/2018 11 :31 9.54 10.79 29.54 0.17 
3/29/2018 11:32 9.16 11.15 33.69 0.14 ... 3/29/2018 11:33 9.36 10.95 37.45 0.13 - 3/29/2018 11:34 9.27 11.04 36.90 0.17 
3/29/2018 11:35 9.12 11.17 40.43 0.14 ... 3/29/2018 11:36 8.93 11.37 44.65 0.13 ... 3/29/2018 11:37 8.80 11.48 49.99 0.12 
3/29/2018 11:38 9.10 11.18 43.62 0.15 - 3/29/2018 11:39 8.73 11.55 48.99 0.15 .. 3/29/2018 11:40 9.66 10.62 33.48 0.14 
3/29/2018 11 :41 10.35 9.96 22.54 0.17 

,!J!llll 3/29/2018 11:42 10.69 9.66 19.10 0.19 
3/29/2018 11 :43 9.93 10.40 20.82 0.18 .. 
3/29/2018 11:44 9.42 10.89 25.17 0.17 - 3/29/2018 11:45 8.96 11.34 32.78 0.13 
3/29/2018 11:46 9.01 11.29 36.98 0.15 - 3/29/2018 11:47 9.81 10.51 28.02 0.15 - 3/29/2018 11:48 9.44 10.88 28.90 0.15 
3/29/2018 11:49 8.66 11.64 37.59 0.14 - 3/29/2018 11:50 9.09 11.21 36.18 0.16 
3/29/2018 11 :51 8.98 11.32 36.61 0.13 .. 
3/29/2018 11:52 9.33 10.98 33.98 0.13 - 3/29/2018 11 :53 8.89 11.43 38.88 0.13 
3/29/2018 11:54 8.25 12.07 50.81 0.13 ... 
3/29/2018 11:55 8.43 11.86 51.54 0.11 - 3/29/2018 11:56 9.88 10.45 36.10 0.11 
3/29/2018 11:57 9.21 11.12 37.10 0.14 - 3/29/2018 11:58 9.05 11.21 36.43 0.13 - 3/29/2018 11:59 8.48 11.83 44.11 0.12 
3/29/2018 12:00 9.58 10.74 31.87 0.15 -
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... 
3/29/2018 12:01 3.40 2.12 7.50 0.91 

1-HCL 02 CO2 I 9.11 11.101 -
3/29/2018 12:02 0.11 0.04 0.20 4.35 .. 
3/29/2018 12:031 0.11 0.03 0.19 4. 71 1co Bias 

3/29/2018 12:04 0.11 0.03 29.51 3.98 

3/29/2018 12:05 0.11 0.03 I 48.51 I 0.48 NOx Bias fPIIII' 

3/29/2018 12:06 6.66 6.86 20.99 0.05 

0.05 I02 CO2 Bias -
3/29/2018 12:071 10.82 10.781 0.221 

3/29/2018 12:08 1.35 1.48 0.17 0.05 .. 
3/29/2018 12:091 0.04 0.01 0.15 0.05 IZero 
3/29/2018 12:10 9.11 9.82 42.44 1.60 

3/29/2018 12:11 10.82 10.87 48.82 4.64 -
3/29/2018 12: 121 10.82 10.86 48.82 4.75 lspan 

3/29/2018 12:13 9.83 10.89 33.13 3.83 

3/29/2018 12:14 9.68 10.65 24.05 0.43 .. 
3/29/2018 12:15 9.04 11.25 32.07 0.15 

3/29/2018 12:16 9.39 10.91 25.06 0.14 

3/29/2018 12:17 9.39 10.92 25.78 0.14 -
3/29/2018 12:18 8.66 11.62 36.59 0.15 

3/29/2018 12:19 8.68 11.62 35.69 0.14 

3/29/2018 12:20 8.66 11.61 39.68 0.12 ~ 

3/29/2018 12:21 9.05 11.23 32.48 0.14 

3/29/2018 12:22 9.11 11.17 32.76 0.16 

3/29/2018 12:23 9.15 11.12 35.35 .0.14 4!llll!!t 

3/29/2018 12:24 8.97 11.29 36.25 0.15 

3/29/2018 12:25 9.37 10.89 33.26 0.13 

3/29/2018 12:26 9.39 10.89 31.70 0.14 ~ 

3/29/2018 12:27 8.94 11.35 31.65 0.15 

3/29/2018 12:28 8.38 11.86 41.19 0.15 

3/29/2018 12:29 8.04 12.19 50.75 0.12 --3/29/2018 12:30 8.43 11.79 48.42 0.12 

3/29/2018 12:31 9.23 11.01 37.73 0.12 

3/29/2018 12:32 9.27 10.98 33.75 0.14 .. 
3/29/2018 12:33 9.06 11.18 33.32 0.15 

3/29/2018 12:34 8.37 11.86 44.80 0.11 

3/29/2018 12:35 8.68 11.51 47.18 0.11 -3/29/2018 12:36 8.83 11.38 43.84 0.12 

3/29/2018 12:37 8.67 11.53 42.77 0.13 

3/29/2018 12:38 8.52 11.69 39.89 0.14 

3/29/2018 12:39 8.82 11.39 34.95 0.13 
.. 

3/29/2018 12:40 9.05 11.18 30.14 0.15 

3/29/2018 12:41 9.14 11.08 28.89 0.16 

3/29/2018 12:42 9.31 10.92 27.27 0.15 -
3/29/2018 12:43 9.13 11.12 27.43 0.14 

3/29/2018 12:44 8.79 11.42 32.11 0.14 

3/29/2018 12:45 8.57 11.66 40.90 0.11 -
3/29/2018 12:46 9.39 10.82 31.08 0.12 -
3/29/2018 12:47 10.01 10.26 21.90 0.15 

!111!!1111 
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--- 3/29/2018 12:48 8.92 11.30 30.01 0.14 - 3/29/2018 12:49 8.74 11.47 34.87 0.13 - 3/29/2018 12:50 9.51 10.70 30.98 0.13 
3/29/2018 12:51 9.57 10.66 30.30 0.15 - 3/29/2018 12:52 9.05 11.17 33.66 0.14 
3/29/2018 12:53 8.87 11.33 40.82 0.14 - 3/29/2018 12:54 8.94 11.28 43.97 0.11 - 3/29/2018 12:55 8.64 11.57 45.76 0.11 
3/29/2018 12:56 8.69 11.52 45.44 0.13 - 3/29/2018 12:57 9.10 11.12 33.08 0.11 - 3/29/2018 12:58 8.92 11.31 29.56 0.14 
3/29/2018 12:59 8.83 11.38 33.05 0.15 - 3/29/2018 13:00 9.31 10.90 35.56 0.15 - 3/29/2018 13:01 9.39 10.85 35.04 0.12 
3/29/2018 13:02 8.88 11.35 37.69 0.16 - 3/29/2018 13:03 8.38 11.85 44.35 0.13 - 3/29/2018 13:04 8.33 11.88 45.32 0.15 
3/29/2018 13:05 8.82 11.39 38.58 0.11 - 3/29/2018 13:06 9.21 11.02 34.36 0.14 

la 3/29/2018 13:07 9.02 11.21 33.26 0.15 
3/29/2018 13:08 8.33 11.90 38.80 0.16 - 3/29/2018 13:09 8.19 12.03 43.92 0.13 - 3/29/2018 13:10 9.69 10.55 26.68 0.15 
3/29/2018 13:11 8.32 11.94 35.38 0.14 .. 3/29/2018 13:12 7.92 12.32 49.58 0.13 - 3/29/2018 13:13 9.33 10.89 34.07 0.13 
3/29/2018 13:14 10.15 10.12 21.92 0.15 ... 3/29/2018 13:15 9.29 10.96 23.80 0.17 

- 3/29/2018 13:16 8.31 11.93 43.24 0.16 
3/29/2018 13:17 8.97 11.25 35.25 0.14 .. 3/29/2018 13:18 8.93 11.31 30.37 0.15 
3/29/2018 13:19 8.81 11.42 30.24 0.16 .. 
3/29/2018 13:20 9.28 10.96 26.79 0.16 - 3/29/2018 13:21 8.74 11.50 38.22 0.16 
3/29/2018 13:22 9.11 11.11 36.79 0.12 - 3/29/2018 13:23 9.74 10.49 26.53 0.14 .. 3/29/2018 13:24 9.60 10.62 28.44 0.13 
3/29/2018 13:25 9.67 10.56 29.69 0.12 .. 3/29/2018 13:26 9.17 11.04 37.95 0.15 
3/29/2018 13:27 9.83 10.40 26.60 0.16 - 3/29/2018 13:28 9.25 10.97 26.51 0.15 - 3/29/2018 13:29 9.74 10.49 23.60 0.15 
3/29/2018 13:30 9.67 10.57 23.06 0.17 - 3/29/2018 13:31 9.25 10.97 27.21 0.16 ... 3/29/2018 13:32 9.54 10.68 26.83 0.14 
3/29/2018 13:33 8.86 11.35 35.25 0.13 

lllll!lilll 
3/29/2018 13:34 8.39 11.83 46.43 0.15 - 3/29/2018 13:35 9.21 11.00 38.71 0.10 
3/29/2018 13:36 9.74 10.49 34.72 0.12 .. 

--.. 
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3/29/2018 13:37 8.46 11.78 46.26 0.13 

3/29/2018 13:38 7.95 12.24 57.27 0.12 

3/29/2018 13:39 8.80 11.39 49.17 0.12 -3/29/2018 13:40 8.34 11.87 46.84 0.12 

3/29/2018 13:41 8.24 11.95 42.06 0.12 

3/29/2018 13:42 8.56 11.64 34.72 0.11 -3/29/2018 13:43 8.75 11.43 35.19 0.13 

3/29/2018 13:44 2.89 1.76 6.83 1.05 -
3/29/2018 13:45 0.26 0.04 0.20 4.37 

3/29/2018 13:461 0.26 0.03 0.19 4.65 ICO Bias -
3/29/2018 13:47 0.24 0.03 30.68 3.85 -
3/29/2018 13:48 0.23 0.03 I 47.961 0.53 NOx Bias -3/29/2018 13:49 6.36 6.97 32.40 0.25 

3/29/2018 13:50 9.98 9.97 10.26 0.12 -
3/29/2018 13:51 10.79 10.68 0.20 0.01 

13:521 10.11 I 0.17 I 0.02 102 CO2 Bias -3/29/2018 10.79 

3/29/2018 13:53 1.90 1.01 0.15 0.02 -
3/29/2018 13:541 0.04 0.01 0.14 0.01 IZero 11111111 

3/29/2018 13:55 8.23 9.22 38.83 1.17 

3/29/2018 13:56 10.74 10.83 48.62 4.44 

3/29/2018 13:571 10.74 10.83 48.66 4.70 ISpan -3/29/2018 13:58 9.55 11.03 43.18 3.71 

3/29/2018 13:59 8.61 11.58 47.57 0.36 

3/29/2018 14:00 8.84 11.36 43.80 0.10 fll'III: 

3/29/2018 14:01 8.89 11.28 37.73 0.12 

3/29/2018 14:02 8.99 11.20 34.17 0.12 

3/29/2018 14:03 8.68 11.49 41.34 0.16 .. 
3/29/2018 14:04 8.69 11.50 37.92 0.15 

3/29/2018 14:05 9.13 11.04 28.47 0.13 

3/29/2018 14:06 9.43 10.74 23.37 0.15 

3/29/2018 14:07 9.25 10.93 24.84 0.16 
... 

3/29/2018 14:08 8.90 11.26 29.16 0.16 

3/29/2018 14:09 8.87 11.30 30.49 0.14 

3/29/2018 14:10 9.26 10.93 26.69 0.12 -
3/29/2018 14:11 9.37 10.82 24.72 0.12 

3/29/2018 14:12 8.98 11.19 30.20 0.13 

3/29/2018 14:13 8.92 11.24 31.88 0.12 
.. 

3/29/2018 14:14 8.27 11.89 42.77 0.11 

3/29/2018 14:15 8.45 11.74 48.69 0.11 

3/29/2018 14:16 9.25 10.91 29.55 0.11 -
3/29/2018 14:17 8.51 11.66 41.16 0.11 

3/29/2018 14:18 8.77 11.40 34.35 0.13 

3/29/2018 14:19 9.46 10.73 22.10 0.11 #1111!, 

3/29/2018 14:20 9.00 11.17 24.94 0.15 

3/29/2018 14:21 8.74 11.42 29.17 0.12 

3/29/2018 14:22 8.61 11.56 31.34 0.13 -
3/29/2018 14:23 8.60 11.57 31.94 0.12 

3/29/2018 14:24 9.02 11.15 25.45 0.14 ... 
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--- 3/29/2018 14:25 9.30 10.88 21.95 0.16 .. 
3/29/2018 14:26 9.25 10.91 22.50 0.16 - 3/29/2018 14:27 9.32 10.84 23.12 0.14 
3/29/2018 14:28 9.45 10.74 23.26 0.13 .. 
3/29/2018 14:29 9.18 10.99 25.36 0.15 

- 3/29/2018 14:30 8.86 11.29 30.86 0.13 
3/29/2018 14:31 8.39 11.07 34.39 0.10 .. 3/29/2018 14:32 0.34 0.14 0.98 1.84 
3/29/2018 14:31 8.39 11.07 34.39 0.10 ... 
3/29/2018 14:32 0.34 0.14 0.98 1.84 - 3/29/2018 14:33 0.25 0.04 0.20 4.54 
3/29/2018 14:341 0.24 0.03 0.18 4.64 I CO Bias -- 3/29/2018 14:35 0.24 0.03 24.96 4.17 - 3/29/2018 14:36 0.24 0.03 I 47.881 0. 76 NOx Bias 

- 3/29/2018 14:37 5.32 5.48 27.62 0.24 
3/29/2018 14:381 10.77 10.10 I 0.23 I 0.03 I02 CO2 Bias - 3/29/2018 14:39 3.39 3.51 0.17 0.02 

- 3/29/2018 14:401 0.04 0.01 0.13 0.00 IZero 
3/29/2018 14:41 7.05 7.92 36.53 0.76 .. 
3/29/2018 14:42 10.74 10.82 48.55 4.24 

- 3/29/2018 14:431 10.74 10.82 48.54 4.68 ISpan 
3/29/2018 14:44 9.81 10.97 33.89 3.85 .. 
3/29/2018 14:45 8.91 11.32 29.54 0.45 .. 3/29/2018 14:46 8.19 12.02 45.85 0.08 
3/29/2018 14:47 8.22 11.98 46.41 0.10 - 3/29/2018 14:48 8.64 11.52 37.72 0.09 .. 3/29/2018 14:49 9.15 11.02 27.89 0.12 
3/29/2018 14:50 9.33 10.87 21.70 0.12 .. 3/29/2018 14:51 8.89 11.31 25.30 0.14 
3/29/2018 14:52 8.82 11.37 26.92 0.14 

,W!lli 

3/29/2018 14:53 8.46 11.74 32.14 0.13 .. 3/29/2018 14:54 8.57 11.61 34.63 0.12 
3/29/2018 14:55 8.29 11.89 39.11 0.09 .. 
3/29/2018 14:56 8.40 11.78 38.99 0.13 

"!!lil1f 3/29/2018 14:57 8.61 11.57 33.47 0.12 
3/29/2018 14:58 9.20 10.96 24.76 0.12 

"" 3/29/2018 14:59 8.93 11.23 25.59 0.15 .. 3/29/2018 15:00 9.52 10.74 18.07 0.11 
3/29/2018 15:01 8.49 11.70 28.58 0.12 

--- 3/29/2018 15:02 8.83 11.33 28.03 0.11 
.... 3/29/2018 15:03 8.70 11.52 28.67 0.12 

3/29/2018 15:04 8.08 12.16 39.94 0.10 
~ 2-HCL-O2 CO2 I 8.93 11.261 .. 3/29/2018 15:05 8.68 11.48 33.70 0.08 

3/29/2018 15:06 9.30 10.91 24.10 0.13 ... 3/29/2018 15:07 8.21 11.98 35.04 0.11 
., 3/29/2018 15:08 8.03 12.19 41.46 0.10 

3/29/2018 15:09 7.65 12.57 42.38 0.09 --- 002AS-3204 71-RT-233 64 of 612 .. 



.., 
3/29/2018 15:10 8.15 11.99 39.16 0.11 

3/29/2018 15: 11 10.15 10.00 17.14 0.11 

3/29/2018 15:12 10.75 9.46 10.08 0.18 -3/29/2018 15:13 10.65 9.61 10.01 0.21 

3/29/2018 15:14 9.00 11.25 19.77 0.19 

3/29/2018 15:15 7.64 12.58 37.69 0.14 -3/29/2018 15:16 3.04 3.84 14.29 0.63 

3/29/2018 15:17 0.26 0.05 0.21 4.08 -
3/29/2018 15:181 0.26 0.04 0.16 4.62 ICO Bias ... 
3/29/2018 15:19 0.24 0.01 25.15 4.16 

3/29/2018 15:20 0.21 0.03 I 47.821 0.65 NOx Bias 

3/29/2018 15:21 6.45 6.58 22.26 0.03 

15:221 10.11 1 0.21 1 0.00102 CO2 Bias --3/29/2018 10.74 

3/29/2018 15:23 2.40 1.67 0.16 0.01 -
3/29/2018 15:241 0.04 0.01 0.13 -0.01 IZero --
3/29/2018 15:25 9.15 10.25 43.32 1.54 

3/29/2018 15:26 10.72 10.84 48.46 4.53 

3/29/2018 15:271 10.72 10.84 48.48 4.67 ISpan .. 
3/29/2018 15:28 17.99 2.61 10.65 3.86 

3/29/2018 15:29 20.63 0.10 0.26 0.67 

3/29/2018 15:30 20.33 0.36 0.68 0.44 !Mil. 

3/29/2018 15:31 19.77 0.86 2.04 0.39 

3/29/2018 15:32 19.96 0.70 1.59 0.39 

3/29/2018 15:33 20.05 0.61 1.57 0.38 .... 
3/29/2018 15:34 19.93 0.74 2.14 0.37 

3/29/2018 15:35 20.52 0.17 0.51 0.40 
_. 

3/29/2018 15:36 20.36 0.33 1.09 0.40 
~ 

3/29/2018 15:37 20.11 0.56 1.80 0.40 

3/29/2018 15:38 20.66 0.09 0.24 0.39 

3/29/2018 15:39 20.64 0.11 0.25 0.43 

3/29/2018 15:40 20.62 0.12 0.32 0.40 
~. 

3/29/2018 15:41 20.62 0.13 0.34 0.42 

3/29/2018 15:42 20.67 0.08 0.22 0.42 

3/29/2018 15:43 20.68 0.08 0.22 0.43 -
3/29/2018 15:44 20.67 0.08 0.22 0.45 

3/29/2018 15:45 20.67 0.08 0.21 0.47 

3/29/2018 15:46 20.67 0.08 0.22 0.44 -
3/29/2018 15:47 20.67 0.09 0.25 0.43 

3/29/2018 15:48 20.68 0.09 0.24 0.44 

3/29/2018 15:49 20.44 0.31 0.84 0.43 .. 
3/29/2018 15:50 20.26 0.44 1.31 0.40 

3/29/2018 15:51 20.26 0.45 1.17 0.37 

3/29/2018 15:52 20.26 0.44 0.89 0.38 ~ 

3/29/2018 15:53 20.36 0.34 0.99 0.36 

3/29/2018 15:54 20.62 0.13 0.43 0.42 

3/29/2018 15:55 20.48 0.25 0.82 0.43 -
3/29/2018 15:56 20.65 0.10 0.32 0.41 

3/29/2018 15:57 14.34 6.32 13.85 0.41 -.. 
-
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- 3/29/2018 15:58 7.99 12.19 36.56 0.12 - 3/29/2018 15:59 7.74 12.43 36.78 0.10 

- 3/29/2018 16:00 8.16 12.02 31.06 0.08 
3/29/2018 16:01 8.72 11.42 28.65 0.11 - 3/29/2018 16:02 8.42 11.80 30.41 0.11 

... 3/29/2018 16:03 8.83 11.38 24.08 0.12 
3/29/2018 16:04 8.46 11.72 30.40 0.11 - 3/29/2018 16:05 8.09 12.12 34.11 0.12 
3/29/2018 16:06 7.74 12.44 42.65 0.11 - 3/29/2018 16:07 8.50 11.67 35.34 0.08 - 3/29/2018 16:08 8.91 11.24 25.17 0.11 
3/29/2018 16:09 9.48 10.74 16.93 0.16 .. 
3/29/2018 16:10 9.68 10.52 17.34 0.16 - 3/29/2018 16:11 8.90 11.32 24.20 0.12 
3/29/2018 16:12 8.89 11.31 23.48 0.13 - 3/29/2018 16:13 9.37 10.81 21.88 0.13 - 3/29/2018 16:14 9.72 10.50 19.15 0.13 
3/29/2018 16:15 9.38 10.81 22.79 0.13 

!111111 3/29/2018 16:16 9.10 11.12 27.85 0.12 - 3/29/2018 16:17 9.61 10.59 22.76 0.14 
3/29/2018 16:18 9.20 11.04 27.08 0.12 

MIii 3/29/2018 16:19 8.30 11.90 42.55 0.10 

- 3/29/2018 16:20 8.26 11.90 47.09 0.08 
3/29/2018 16:21 8.57 11.65 38.05 0.10 - 3/29/2018 16:22 8.60 11.60 36.70 0.09 .. 3/29/2018 16:23 8.78 11.38 36.27 0.09 
3/29/2018 16:24 8.79 11.39 33.19 0.09 

"1111111 3/29/2018 16:25 8.31 11.86 41.51 0.08 

- 3/29/2018 16:26 8.66 11.50 36.32 0.08 
3/29/2018 16:27 8.91 11.30 32.06 0.11 

MIii 3/29/2018 16:28 9.93 10.25 20.37 0.11 
3/29/2018 16:29 9.72 10.48 21.09 0.13 .. 
3/29/2018 16:30 9.89 10.33 15.97 0.16 

- 3/29/2018 16:31 9.11 11.06 19.93 0.15 
3/29/2018 16:32 9.67 10.50 18.38 0.15 .. 
3/29/2018 16:33 9.79 9.69 19.60 0.19 

- 3/29/2018 16:34 2.29 2.33 7.12 0.91 
3/29/2018 16:35 0.04 0.03 0.18 4.27 .. 
3/29/2018 16:361 0.04 0.01 0.16 4.66 ICO Bias .. 3/29/2018 16:37 0.04 0.02 30.55 3.88 

3/29/2018 16:38 0.04 0.021 48.09 I 0.55 NOx Bias .. 
3/29/2018 16:39 1.06 1.38 45.61 0.27 

.'111!!11 3/29/2018 16:40 10.67 10.70 0.59 0.01 

3/29/2018 16:411 10.69 10.151 0.18 I 0.00102 CO2 Bias ,. 
3/29/2018 16:42 0.81 0.86 0.15 -0.03 

... 3/29/2018 16:431 0.04 0.01 0.13 -0.01 IZero 

3/29/2018 16:44 8.16 9.02 39.74 1.23 - 3/29/2018 16:45 10.74 10.78 48.51 4.45 .. 
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16:461 4.66 ISpan -3/29/2018 10.74 10.78 48.51 

3/29/2018 16:47 9.41 11.23 40.56 4.14 

3/29/2018 16:48 8.98 11.24 32.93 0.56 -3/29/2018 16:49 10.00 10.17 19.49 0.09 

3/29/2018 16:50 9.52 10.65 20.17 0.12 -
3/29/2018 16:51 9.73 10.46 16.13 0.11 -3/29/2018 16:52 9.53 10.62 18.46 0.14 

3/29/2018 16:53 9.60 10.59 19.30 0.13 -
3/29/2018 16:54 9.40 10.77 23.79 0.10 

3/29/2018 16:55 9.44 10.73 22.66 0.09 -
3/29/2018 16:56 9.40 10.75 24.62 0.10 

3/29/2018 16:57 8.85 11.29 32.02 0.08 

3/29/2018 16:58 9.02 11.16 35.29 0.07 -
3/29/2018 16:59 9.68 10.49 27.64 0.07 -
3/29/2018 17:00 8.80 11.31 36.78 0.08 

3/29/2018 17:01 8.07 12.11 45.01 0.10 .. 
3/29/2018 17:02 9.08 11.07 32.64 0.08 -
3/29/2018 17:03 9.17 10.96 30.06 0.08 

3/29/2018 17:04 9.39 10.78 22.94 0.10 -
3/29/2018 17:05 9.36 10.79 23.21 0.10 -
3/29/2018 17:06 8.77 11.37 33.23 0.09 

3/29/2018 17:07 8.64 11.50 37.30 0.07 -
3/29/2018 17:08 8.78 11.37 39.54 0.08 

3/29/2018 17:09 9.30 10.84 30.77 0.07 

3/29/2018 17:10 9.23 10.96 34.66 0.07 .. 
3/29/2018 17:11 9.10 11.06 30.87 0.09 

3/29/2018 17:12 9.41 10.77 25.92 0.10 

3/29/2018 17:13 9.43 10.74 24.29 0.12 M!!! 

3/29/2018 17:14 9.05 11.12 29.73 0.11 

3/29/2018 17:15 9.29 10.88 28.44 0.08 

3/29/2018 17:16 9.35 10.83 30.24 0.06 lll!!i!l 

3/29/2018 17:17 9.97 10.20 28.82 0.08 

3/29/2018 17:18 9.56 10.61 37.17 0.10 

3/29/2018 17:19 9.37 10.78 43.25 0.08 -3/29/2018 17:20 9.97 10.21 34.95 0.10 

3/29/2018 17:21 9.05 11.07 42.12 0.06 -· 
3/29/2018 17:22 8.88 11.25 47.37 0.09 

1!1!11!11 

3/29/2018 17:23 8.86 11.31 49.89 0.06 

3/29/2018 17:24 8.80 11.38 50.96 0.06 

3/29/2018 17:25 8.80 11.31 51.84 0.06 

3/29/2018 17:26 9.07 11.11 46.35 0.07 -
3/29/2018 17:27 8.64 11.53 52.31 0.08 

3/29/2018 17:28 8.95 11.17 49.84 0.05 

3/29/2018 17:29 9.32 10.88 44.97 0.07 --
3/29/2018 17:30 9.38 10.78 38.03 0.08 

3/29/2018 17:31 9.06 11.09 37.58 0.07 

3/29/2018 17:32 9.51 10.66 32.43 0.06 -
3/29/2018 17:33 8.64 11.49 46.17 0.07 

3/29/2018 17:34 8.91 11.26 45.37 0.07 
!lllil!lll\ 
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--- 3/29/2018 17:35 9.24 10.90 41.69 0.06 - 3/29/2018 17:36 9.85 10.33 31.22 0.07 - 3/29/2018 17:37 8.70 11.42 41.80 0.06 
3/29/2018 17:38 9.21 10.93 39.03 0.08 - 3/29/2018 17:39 8.91 11.26 46.38 0.08 
3/29/2018 17:40 9.60 10.57 36.08 0.08 - 3/29/2018 17:41 8.86 11.26 44.22 0.07 - 3/29/2018 17:42 8.71 11.43 47.83 0.05 
3/29/2018 17:43 8.93 11.23 47.01 0.06 - 3/29/2018 17:44 8.87 11.24 46.98 0.06 - 3/29/2018 17:45 8.94 11.25 46.61 0.06 
3/29/2018 17:46 9.28 10.85 39.85 0.06 - 3/29/2018 17:47 9.47 10.70 39.59 0.07 - 3/29/2018 17:48 9.36 10.80 38.25 0.06 
3/29/2018 17:49 9.21 10.97 42.03 0.07 .. 3/29/2018 17:50 10.22 9.97 32.85 0.08 .. 3/29/2018 17:51 8.79 11.36 46.03 0.08 
3/29/2018 17:52 8.33 11.85 51.75 0.07 - 3/29/2018 17:53 8.53 11.67 52.37 0.05 - 3/29/2018 17:54 9.43 10.77 39.80 0.06 
3/29/2018 17:55 9.68 10.49 34.87 0.06 - 3/29/2018 17:56 9.11 11.06 39.09 0.08 - 3/29/2018 17:57 8.74 11.43 46.42 0.08 
3/29/2018 17:58 8.75 11.47 51.16 0.07 - 3/29/2018 17:59 8.68 11.46 47.01 0.08 - 3/29/2018 18:00 7.69 12.53 59.08 0.05 
3/29/2018 18:01 8.06 12.14 57.08 0.07 - 3/29/2018 18:02 8.86 11.36 50.19 0.06 
3/29/2018 18:03 8.75 11.41 44.46 0.06 .. 
3/29/2018 18:04 9.22 11.02 37.07 0.04 - 3/29/2018 18:05 9.42 10.82 34.42 0.07 
3/29/2018 18:06 9.15 11.02 36.14 0.07 - 3/29/2018 18:07 8.97 11.20 40.72 0.07 - 3/29/2018 18:08 9.05 11.17 41.05 0.07 
3/29/2018 18:09 9.16 11.04 46.10 0.06 - 3/29/2018 18:10 9.07 11.15 42.44 0.06 

- 3-HCL-O2 CO2 I 9.08 11.091 
3/29/2018 18:11 3.21 3.99 14.60 0.57 - 3/29/2018 18:12 0.04 0.05 0.23 4.06 - 3/29/2018 18: 131 0.04 0.04 0.20 4.62 ICO Bias 
3/29/2018 18:14 0.05 0.03 32.45 3.72 - 3/29/2018 18:15 0.04 0.03 I 48.341 0.50 NOx Bias - 3/29/2018 18:16 0.04 0.02 48.38 0.35 
3/29/2018 18:17 4.98 4.85 29.01 0.30 - 3/29/2018 18:18 10.70 10.78 0.26 0.04 - 3/29/2018 18: 191 10.72 10.80 I 0.19 I -0.01 102 CO2 Bias 
3/29/2018 18:20 2.37 2.50 0.17 -0.03 - 3/29/2018 18:21 I 0.04 0.01 0.14 -0.01 lzero --.. 002AS-3204 71-RT-233 68 of 612 .. 



--3/29/2018 18:22 8.50 9.56 41.22 1.58 

3/29/2018 18:23 10.74 10.91 48.62 4.51 

3/29/2018 18:241 10.74 10.91 48.63 4.65 ISPan .. 
3/29/2018 18:25 17.37 16.85 84.51 6.14 

3/29/2018 18:26 19.38 18.36 92.60 9.37 

3/29/2018 18:271 19.38 18.36 92.65 9.48 IHigh ----
--... 
--
-

"' 
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---- Date Time 02% CO2% NOx ppm CO ppm - 3/30/2018 8:00 19.582 18.451 92.705 9.516 
3/30/2018 8:01 19.582 18.452 92.748 9.569 - 3/30/2018 8:021 19.58 18.449 92.742 9.577IHigh 
3/30/2018 8:03 13.092 12.297 57.315 8.797 - 3/30/2018 8:04 10.866 10.967 48.722 5.36 - 3/30/2018 8:05 10.866 10.965 48.71 4.693 
3/30/2018 8:061 10.865 10.956 48.684 4.715IMid - 3/30/2018 8:07 4.232 3.376 16.875 4.042 - 3/30/2018 8:08 0.04 0.013 0.182 0.736 
3/30/2018 8:09 0.036 0.01 0.155 0.003 Zero - 3/30/2018 8:10 0.035 0.008 0.138 -0.012 NO Mode Zero .. 3/30/2018 8:11 0.035 0.009 42.945 0.014 
3/30/2018 8:12 0.035 0.0081 92.9141 0.002 NO MOde High - 3/30/2018 8:13 0.035 0.007 20.336 0.026 - 3/30/2018 8:14 0.035 0.0071 0.2041 -0.004 NO2 Gas NO Mode 

3/30/2018 8:15 0.036 0.007 35.472 -0.004 - 3/30/2018 8:16 0.035 0.006 43.164 0.002 
3/30/2018 8:17 0.035 0.0061 43.1681 -0.006 NO2 Gas NOx Mode - 3/30/2018 8:18 6.97 7.676 21.534 0.013 - 3/30/2018 8:19 9.899 10.507 12.676 0.164 
3/30/2018 8:20 9.615 10.781 15.558 0.195 - 3/30/2018 8:21 9.136 11.243 20.193 0.189 
3/30/2018 8:22 9.292 11.078 20.014 0.185 - 3/30/2018 8:23 8.919 11.46 28.672 0.179 - 3/30/2018 8:24 9.102 11.27 28.677 0.177 
3/30/2018 8:25 9.373 10.995 30.728 0.168 .. 3/30/2018 8:26 9.923 10.474 29.224 0.159 - 3/30/2018 8:27 10.391 10.023 25.42 0.156 
3/30/2018 8:28 10.232 10.184 27.793 0.155 .. 3/30/2018 8:29 10.005 10.411 31.517 0.156 
3/30/2018 8:30 9.546 10.836 38.918 0.156 - 3/30/2018 8:31 9.798 10.589 40.024 0.139 

- 3/30/2018 8:32 9.34 11.058 43.692 0.14 
3/30/2018 8:33 8.765 11.609 52.385 0.128 - 3/30/2018 8:34 8.946 11.432 50.159 0.134 
3/30/2018 8:35 9.035 11.364 25.633 0.138 - 3/30/2018 8:36 9.086 11.291 18.469 0.185 - 3/30/2018 8:37 10.182 10.22 11.472 0.226 
3/30/2018 8:38 9.715 10.701 12.508 0.234 - 3/30/2018 8:39 9.145 11.227 19.15 0.246 

., 3/30/2018 8:40 9.595 10.811 15.818 0.229 
3/30/2018 8:41 9.38 11.006 14.093 0.244 - 3/30/2018 8:42 9.712 10.702 15.274 0.242 
3/30/2018 8:43 8.924 11.481 20.581 0.183 - 3/30/2018 8:44 9.32 11.059 18.203 0.178 
3/30/2018 8:45 9.262 11.11 22.274 0.187 - 3/30/2018 8:46 9.014 11.38 23.242 0.174 - 3/30/2018 8:47 8.841 11.536 25.757 0.162 
3/30/2018 8:48 8.778 11.61 24.669 0.164 --- 002AS-3204 71-RT-233 70 of 612 
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3/30/2018 8:49 8.674 11.688 30.455 0.178 
3/30/2018 8:50 9 11.367 26.722 0.167 
3/30/2018 8:51 9.279 11.091 22.024 0.151 -3/30/2018 8:52 8.826 11.547 23.833 0.172 
3/30/2018 8:53 9.353 11.001 21.887 0.179 
3/30/2018 8:54 8.834 11.532 25.318 0.181 
3/30/2018 8:55 8.989 11.37 22.847 0.19 -
3/30/2018 8:56 8.745 11.632 27.935 0.186 -3/30/2018 8:57 8.423 11.932 29.78 0.187 
3/30/2018 8:58 8.669 11.676 30.646 0.174 .. 
3/30/2018 8:59 8.446 11.915 31.706 0.18 
3/30/2018 9:00 8.612 11.729 31.624 0.164 
3/30/2018 9:01 8.771 11.576 25.663 0.152 -3/30/2018 9:02 9.588 10.76 20.349 0.176 
3/30/2018 9:03 9.492 10.865 18.798 0.179 
3/30/2018 9:04 8.547 11.818 29.451 0.176 
3/30/2018 9:05 8.643 11.689 30.644 0.166 -
3/30/2018 9:06 8.656 11.685 28.219 0.163 -
3/30/2018 9:07 9.556 10.779 21.428 0.168 
3/30/2018 9:08 9.569 10.795 21.662 0.176 

..., 

3/30/2018 9:09 9.102 11.246 29.679 0.185 -3/30/2018 9:10 8.815 11.522 36.476 0.169 
3/30/2018 9:11 9.35 10.984 33.194 0.154 --3/30/2018 9:12 9.151 11.203 35.675 0.151 
3/30/2018 9:13 8.596 11.769 42.721 0.144 -
3/30/2018 9:14 9.166 11.181 43.236 0.138 .. 
3/30/2018 9:15 9.003 11.364 40.922 0.153 
3/30/2018 9:16 8.861 11.493 42.172 0.159 -
3/30/2018 9:17 9.354 11.034 36.264 0.124 
3/30/2018 9:18 9.306 11.063 38.324 0.136 -
3/30/2018 9:19 9.174 11.194 37.616 0.134 
3/30/2018 9:20 8.937 11.418 41.464 0.134 
3/30/2018 9:21 9.534 10.842 37.107 0.127 "" 
3/30/2018 9:22 9.16 11.212 40.824 0.147 
3/30/2018 9:23 9.458 10.916 38.921 0.159 
3/30/2018 9:24 9.185 11.197 42.265 0.151 1111111 

3/30/2018 9:25 8.369 12.013 53.052 0.134 
3/30/2018 9:26 8.76 11.605 48.818 0.144 
3/30/2018 9:27 9.389 10.983 38.695 0.131 
3/30/2018 9:28 8.777 11.602 44.928 0.143 -
3/30/2018 9:29 8.389 11.978 48.15 0.135 
3/30/2018 9:30 9.297 11.069 36.989 0.124 
3/30/2018 9:31 8.693 11.683 43.422 0.131 -
3/30/2018 9:32 9.151 11.217 36.815 0.121 
3/30/2018 9:33 9.52 10.863 29.376 0.135 
3/30/2018 9:34 9.773 10.617 26.559 0.141 l@llll. 

3/30/2018 9:35 9.254 11.113 31.166 0.143 
3/30/2018 9:36 9.31 11.03 32.702 0.145 
3/30/2018 9:37 9.303 11.044 36.692 0.152 -3/30/2018 9:38 8.758 11.626 32.808 0.149 
3/30/2018 9:39 9.526 10.85 33.152 0.44 
3/30/2018 9:40 10.216 10.196 29.574 0.273 -
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--- 3/30/2018 9:41 10.351 10.082 31.159 0.174 - 3/30/2018 9:42 10.356 10.073 30.117 0.13 - 3/30/2018 9:43 9.672 10.726 34.935 0.163 
3/30/2018 9:44 10.472 9.947 32.028 0.148 - 3/30/2018 9:45 10.33 10.062 38.802 0.145 
3/30/2018 9:46 10.344 10.082 39.804 0.188 .. 
3/30/2018 9:47 10.366 10.051 35.125 0.171 .. 3/30/2018 9:48 9.29 11.098 42.486 0.145 
3/30/2018 9:49 9.466 10.911 45.812 0.158 - 3/30/2018 9:50 9.563 10.795 47.749 0.146 .. 3/30/2018 9:51 9.661 10.709 47.538 0.146 
3/30/2018 9:52 9.112 11.27 47.775 0.144 ... 3/30/2018 9:53 9.724 10.637 39.099 0.14 
3/30/2018 9:54 9.662 10.713 35.962 0.165 - 3/30/2018 9:55 10.1 10.287 31.63 0.149 
3/30/2018 9:56 9.418 10.959 39.767 0.14 .. 
3/30/2018 9:57 9.031 11.325 48.325 0.14 - 3/30/2018 9:58 8.865 11.478 51.232 0.151 
3/30/2018 9:59 9.714 10.643 41.216 0.138 - 3/30/2018 10:00 9.97 10.412 29.046 0.149 - 3/30/2018 10:01 9.376 10.991 33.197 0.146 
3/30/2018 10:02 9.072 11.273 37.286 0.155 

111111 3/30/2018 10:03 9.028 11.332 39.142 0.121 
3/30/2018 10:04 8.84 11.49 46.103 0.134 - 3/30/2018 10:05 9.272 11.052 39.695 0.167 

,.. 3/30/2018 10:06 9.401 10.934 37.639 0.15 
3/30/2018 10:07 9.661 10.671 34.467 0.158 - 3/30/2018 10:08 9.712 10.638 31.974 0.154 
3/30/2018 10:09 9.4 10.935 38.872 0.146 - 3/30/2018 10:10 9.394 10.929 37.508 0.143 - 3/30/2018 10:11 9.631 10.703 34.172 0.151 
3/30/2018 10:12 9.609 10.74 32.055 0.134 .. 3/30/2018 10:13 9.187 11.127 40.005 0.143 - 3/30/2018 10:14 9.015 11.302 43.438 0.122 
3/30/2018 10:15 9.139 11.177 43.918 0.15 .. 3/30/2018 10:16 9.636 10.694 35.065 0.123 
3/30/2018 10:17 9.872 10.461 31.944 0.142 - 3/30/2018 10:18 10.099 10.248 28.942 0.155 - 3/30/2018 10:19 8.838 11.506 39.826 0.155 
3/30/2018 10:20 8.865 11.452 38.667 0.141 ., 3/30/2018 10:21 9.316 10.995 38.275 0.15 
3/30/2018 10:22 9.174 11.148 38.467 0.144 - 3/30/2018 10:23 8.97 11.347 40.024 0.145 - 3/30/2018 10:24 9.169 11.148 36.965 0.135 
3/30/2018 10:25 9.147 11.166 19.574 0.152 - 3/30/2018 10:26 9.167 11.139 19.719 0.201 
3/30/2018 10:27 9.144 11.175 20.555 0.204 .. 
3/30/2018 10:28 9.091 11.219 23.817 0.185 .. 3/30/2018 10:29 9.506 10.824 21.327 0.169 
3/30/2018 10:30 9.657 10.677 19.977 0.174 - 3/30/2018 10:31 9.496 10.841 22.842 0.18 
3/30/2018 10:32 9.044 11.288 31.536 0.156 -.. 
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3/30/2018 10:33 8.866 11.453 39.269 0.138 

3/30/2018 10:34 9.255 11.069 42.573 0.128 

3/30/2018 10:35 9.776 10.575 33.939 0.13 

3/30/2018 10:36 9.162 11.164 34.671 0.156 
,.. 

3/30/2018 10:37 8.743 11.578 39.858 0.149 -
3/30/2018 10:38 8.872 11.437 40.944 0.145 

3/30/2018 10:39 9.524 10.793 37.818 0.15 -
3/30/2018 10:40 9.022 11.294 38.632 0.155 -
3/30/2018 10:41 8.704 11.608 42.586 0.16 

3/30/2018 10:42 9.191 11.131 37.466 0.161 --
3/30/2018 10:43 8.827 11.501 38.619 0.142 

3/30/2018 10:44 8.896 11.419 37.228 0.138 

3/30/2018 10:45 10.031 10.301 26.75 0.15 -
3/30/2018 10:46 9.723 10.613 24.821 0.143 

3/30/2018 10:47 9.313 11.009 31.867 0.118 -
3/30/2018 10:48 9.256 11.063 32.161 0.138 

3/30/2018 10:49 10.088 10.251 27.136 0.147 -
3/30/2018 10:50 10.354 9.997 27.088 0.134 -
3/30/2018 10:51 10.321 10.034 29.163 0.145 

3/30/2018 10:52 9.557 10.771 35.886 0.151 111811 

3/30/2018 10:53 6.299 7.161 27.528 0.152 

3/30/2018 10:54 0.039 0.015 0.21 0.074 

3/30/2018 10:551 0.036 0.013 0.167 o.011zero ... 
3/30/2018 10:56 8.994 9.826 42.194 0.784 

3/30/2018 10:57 10.818 10.887 48.77 4.03 

3/30/2018 10:581 10.818 10.889 48.754 4.734ISpan MlP 

3/30/2018 10:59 10.818 10.892 48.753 4.726 

3/30/2018 11 :00 9.652 11.042 42.156 4.101 

3/30/2018 11 :01 8.729 11.578 48.455 0.952 -3/30/2018 11:02 8.33 11.98 47.436 0.123 

3/30/2018 11 :03 9.745 10.566 33.022 0.114 

3/30/2018 11:04 9.102 11.204 19.261 0.136 

3/30/2018 11 :05 9.631 10.696 8.071 0.249 
~ 

3/30/2018 11 :06 9.635 10.694 8.994 0.287 

3/30/2018 11 :07 9.622 10.72 10.025 0.256 

3/30/2018 11:08 6.924 8.822 14.312 0.228 .. 
3/30/2018 11 :09 0.075 0.086 0.263 1.792 

3/30/2018 11:10 0.04 0.047 0.201 4.47 

3/30/2018 11:111 0.036 0.039 0.19 4.684ICO Bias IJi1,IJi 

3/30/2018 11 :12 0.036 0.033 9.371 4.664 

3/30/2018 11: 13 0.036 0.031 I 48.3511 2.609 Nox Bias 

3/30/2018 11 :14 0.805 0.879 46.822 0.436 111!'¥ 

3/30/2018 11 :15 10.706 10.727 1.2 0.15 

3/30/2018 11: 161 10.768 10.8161 0.2131 0102 CO2 Bias 

3/30/2018 11 :17 10.704 10.846 0.611 0.01 

3/30/2018 11: 18 8.574 11.81 40.203 0.046 -
3/30/2018 11: 19 9.059 11.296 41.402 0.126 

3/30/2018 11:20 9.14 11.215 41.432 0.097 

3/30/2018 11 :21 8.766 11.597 45.573 0.091 
.. 

3/30/2018 11:22 8.904 11.453 40.672 0.088 

3/30/2018 11 :23 8.644 11.726 39.858 0.068 .... 
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- 3/30/2018 11:24 8.764 11.582 44.82 0.102 - 3/30/2018 11:25 9.82 10.566 30.022 0.08 
3/30/2018 11:26 9.325 11.076 30.729 0.06 - 3/30/2018 11:27 8.608 11.747 41.097 0.091 - 3/30/2018 11:28 8.801 11.579 39.535 0.084 
3/30/2018 11:29 8.816 11.578 42.03 0.079 - 3/30/2018 11:30 8.646 11.719 41.363 0.073 - 3/30/2018 11 :31 9.04 11.324 37.172 0.055 
3/30/2018 11 :32 9.306 11.099 38.418 0.071 .. 3/30/2018 11:33 8.592 11.775 42.974 0.081 
3/30/2018 11:34 8.785 11.621 41.84 0.058 - 3/30/2018 11 :35 8.555 11.81 45.538 0.073 - 3/30/2018 11 :36 9.342 11.037 37.106 0.048 
3/30/2018 11 :37 8.77 11.63 41.257 0.08 - 3/30/2018 11:38 9.175 11.204 35.762 0.089 
3/30/2018 11 :39 9.672 10.734 30.401 0.063 - 3/30/2018 11:40 9.452 10.945 31.938 0.062 - 3/30/2018 11 :41 10.149 10.273 27.631 0.058 
3/30/2018 11:42 10.022 10.396 29.807 0.076 - 3/30/2018 11:43 9.344 11.072 34.596 0.082 

-- 3/30/2018 11:44 9.405 11.004 37.178 0.08 
3/30/2018 11:45 9.234 11.152 38.975 0.086 - 3/30/2018 11 :46 9.299 11.104 41.319 0.074 
3/30/2018 11:47 9.519 10.893 36.815 0.065 .. 
3/30/2018 11 :48 9.673 10.721 35.374 0.077 - 3/30/2018 11:49 9.966 10.433 35.084 0.06 
3/30/2018 11 :50 9.773 10.628 33.717 0.071 - 3/30/2018 11 :51 9.584 10.803 37.689 0.102 
3/30/2018 11:52 10.39 10.01 33.419 0.103 - 3/30/2018 11 :53 10.413 9.996 31.517 0.078 - 3/30/2018 11:54 9.614 10.776 34.717 0.087 
3/30/2018 11 :55 9.414 10.987 39.798 0.059 - 3/30/2018 11 :56 9.48 10.893 42.048 0.089 - 3/30/2018 11:57 9.638 10.737 39.178 0.07 
3/30/2018 11:58 10.088 10.322 31.251 0.092 - 3/30/2018 11 :59 9.079 11.325 36.828 0.065 
3/30/2018 12:00 8.836 11.534 40.121 0.084 - 3/30/2018 12:01 9.165 11.222 41.591 0.041 
3/30/2018 12:02 9.056 11.335 44.503 0.058 - 3/30/2018 12:03 9.406 10.981 38.362 0.075 - 3/30/2018 12:04 8.924 11.463 39.081 0.059 
3/30/2018 12:05 9.004 11.418 37.159 0.062 - 3/30/2018 12:06 8.766 11.621 41.773 0.095 .. 3/30/2018 12:07 9.316 11.079 41.524 0.07 
3/30/2018 12:08 8.996 11.4 41.535 0.071 - 3/30/2018 12:09 9.145 11.243 38.71 0.066 
3/30/2018 12:10 8.935 11.434 40.447 0.079 .. 
3/30/2018 12:11 8.929 11.475 39.38 0.067 - 3/30/2018 12:12 8.352 12.038 46.733 0.064 
3/30/2018 12:13 8.346 12.051 46.923 0.052 .. 3/30/2018 12:14 8.433 11.942 48.006 0.049 
3/30/2018 12:15 8.752 11.621 40.324 0.064 --.. 002AS-3204 71-RT-233 74 of 612 -
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3/30/2018 12:16 8.768 11.605 37.833 0.058 

3/30/2018 12:17 8.499 11.898 38.872 0.055 

3/30/2018 12:18 11.249 9.03 36.931 0.082 -3/30/2018 12:19 14.208 6.241 22.29 0.108 

3/30/2018 12:20 13.937 6.487 19.412 0.126 

3/30/2018 12:21 12.206 7.838 18.899 0.129 

3/30/2018 12:22 11.775 7.944 22.08 0.12 -
3/30/2018 12:23 12.071 7.643 29.1 0.099 --
3/30/2018 12:24 11.801 7.932 31.995 0.122 

3/30/2018 12:25 10.96 8.729 29.33 0.109 
,. 

3/30/2018 12:26 10.389 9.06 31.683 0.093 ..... 
3/30/2018 12:27 9.982 9.4 33.312 0.085 

3/30/2018 12:28 9.849 9.516 34.926 0.079 ... 
3/30/2018 12:29 10.229 9.134 35.316 0.068 

3/30/2018 12:30 8.492 10.648 39.532 0.076 

3/30/2018 12:31 7.968 11.046 43.885 0.186 

3/30/2018 12:32 6.573 12.362 45.33 9.74 -
3/30/2018 12:33 8.599 10.365 46.038 9.566 

3/30/2018 12:34 8.983 9.974 46.497 0.723 

3/30/2018 12:35 9.467 9.494 49.29 0.158 ·~ 
3/30/2018 12:36 7.984 10.964 50.283 6.279 

3/30/2018 12:37 9.573 9.471 46.219 5.201 

3/30/2018 12:38 11.421 8.29 39.676 0.159 illllll 

3/30/2018 12:39 9.319 10.446 36.662 0.105 

3/30/2018 12:40 9.995 9.689 35.732 0.064 

3/30/2018 12:41 11.898 7.851 33.874 0.094 1111!1! 

3/30/2018 12:42 12.205 7.548 32.032 0.118 

3/30/2018 12:43 12.281 7.512 31.319 0.078 

3/30/2018 12:44 10.109 9.759 29.487 0.085 

3/30/2018 12:45 9.568 10.427 32.874 0.066 -
3/30/2018 12:46 9.156 10.821 37.289 0.074 

3/30/2018 12:47 9.063 10.902 42.104 0.073 

3/30/2018 12:48 9.561 10.414 41.288 0.07 -
3/30/2018 12:49 8.965 11.004 44.3 0.056 

3/30/2018 12:50 8.401 11.566 49.914 0.054 

3/30/2018 12:51 8.323 11.633 51.323 0.045 -
3/30/2018 12:52 9.324 10.636 42.58 0.048 

3/30/2018 12:53 9.43 10.541 38.689 0.044 
'iii;,~ 

3/30/2018 12:54 8.91 11.065 40.391 0.076 

3/30/2018 12:55 9.386 10.935 39.629 0.063 
.. 

3/30/2018 12:56 9.378 10.973 38.963 0.056 

3/30/2018 12:57 9.22 11.116 35.3 0.051 

3/30/2018 12:58 9.063 11.274 36.047 0.046 
.. 

3/30/2018 12:59 8.49 11.842 45.981 0.053 

3/30/2018 13:00 8.584 11.725 46.506 0.037 

3/30/2018 13:01 8.35 11.974 52.81 0.031 ... 
3/30/2018 13:02 8.379 11.926 49.908 0.03 

3/30/2018 13:03 8.722 11.561 45.614 0.044 

3/30/2018 13:04 8.719 11.57 51.877 0.047 lllllll!t 

3/30/2018 13:05 9.199 11.068 44.315 0.06 

3/30/2018 13:06 8.71 11.57 49.481 0.04 -
3/30/2018 13:07 8.98 11.263 45.497 0.047 

11!11!1 
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--- 3/30/2018 13:08 8.824 11.454 41.988 0.075 - 3/30/2018 13:09 8.701 11.58 18.3 0.075 - 3/30/2018 13:10 8.828 11.444 16.375 0.142 
3/30/2018 13: 11 8.524 11.745 20.238 0.126 - 3/30/2018 13:12 8.752 11.518 21.9 0.103 
3/30/2018 13:13 8.695 11.571 23.988 0.09 - 3/30/2018 13:14 8.554 11.721 28.574 0.097 - 3/30/2018 13:15 7.774 12.513 38.947 0.07 
3/30/2018 13:16 6.75 13.501 58.1-39 0.045 - 3/30/2018 13:17 7.236 13.01 60.364 0.048 
3/30/2018 13:18 7.96 12.266 49.578 0.038 - 3/30/2018 13:19 8.944 11.295 25.973 0.058 - 3/30/2018 13:20 9.827 10.406 10.33 0.165 
3/30/2018 13:21 10.186 10.071 7.192 0.331 - 3/30/2018 13:22 10.513 9.757 6.142 0.322 
3/30/2018 13:23 10.12 10.134 6.359 0.297 - 3/30/2018 13:24 10.832 9.436 5.714 0.259 .. 3/30/2018 13:25 10.288 9.997 6.216 0.256 
3/30/2018 13:26 10.385 9.88 6.36 0.23 - 3/30/2018 13:27 10.317 9.962 6.987 0.205 ... 3/30/2018 13:28 9.838 10.435 7.751 0.171 
3/30/2018 13:29 9.183 11.036 10.974 0.172 .. 3/30/2018 13:30 9.677 10.558 11.98 0.129 
3/30/2018 13:31 9.205 11.03 16.62 0.108 - 3/30/2018 13:32 9.484 10.741 19.736 0.073 

..... 3/30/2018 13:33 9.897 10.346 22.857 0.073 
3/30/2018 13:34 9.752 10.48 26.427 0.088 .. 3/30/2018 13:35 9.162 11.059 31.428 0.059 
3/30/2018 13:36 9.113 11.088 37.491 0.047 .. 
3/30/2018 13:37 9.131 11.069 39.295 0.028 - 3/30/2018 13:38 9.262 10.959 41.65 0.058 
3/30/2018 13:39 9.53 10.694 41.162 0.067 

1!11111 3/30/2018 13:40 9.927 10.296 35.225 0.058 - 3/30/2018 13:41 9.025 11.193 41.45 0.052 
3/30/2018 13:42 8.757 11.442 46.138 0.04 

-- 3/30/2018 13:43 8.515 11.689 49.863 0.041 
3/30/2018 13:44 8.357 11.844 48.604 0.042 - 3/30/2018 13:45 8.712 11.48 44.019 0.022 - 3/30/2018 13:46 8.908 11.283 39.103 0.044 
3/30/2018 13:47 8.883 11.314 37.212 0.052 - 3/30/2018 13:48 8.726 11.458 38.207 0.048 
3/30/2018 13:49 8.968 11.228 37.299 0.042 - 3/30/2018 13:50 9.131 11.074 37.408 0.04 - 3/30/2018 13:51 9.373 10.835 33.473 0.046 
3/30/2018 13:52 9.238 10.973 34.203 0.023 - 3/30/2018 13:53 9.089 11.129 35.709 0.069 
3/30/2018 13:54 8.547 11.658 43.597 0.036 - 3/30/2018 13:55 8.52 11.683 44.526 0.036 - 3/30/2018 13:56 8.191 12.032 48.506 0.017 
3/30/2018 13:57 8.848 11.366 40.085 0.022 - 3/30/2018 13:58 8.151 12.056 48.573 0.035 
3/30/2018 13:59 8.756 11.445 48.698 0.037 --.. 
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3/30/2018 14:00 9.167 11.05 43.731 0.039 

3/30/2018 14:01 9.038 11.19 38.843 0.021 

3/30/2018 14:02 9.385 10.847 32.028 0.019 

3/30/2018 14:03 9.64 10.611 29.712 0.043 -
3/30/2018 14:04 9.659 10.596 28.729 0.058 

3/30/2018 14:05 9.858 10.388 29.504 0.039 

3/30/2018 14:06 9.506 10.763 33.257 0.033 -
3/30/2018 14:07 9.479 10.782 36.192 0.045 -
3/30/2018 14:08 9.765 10.489 33.338 0.05 

3/30/2018 14:09 9.456 10.797 35.275 0.053 1111111! 

3/30/2018 14:10 10.445 9.815 31.848 0.046 

3/30/2018 14:11 10.602 9.821 27.799 0.043 

3/30/2018 14:12 10.714 10.845 0.416 0.028 

0.2191 -0.027102 CO2 Bias -
3/30/2018 14:131 10.711 10.8611 

3/30/2018 14:14 7.119 7.121 0.19 0.027 -
3/30/2018 14:15 0.069 0.081 0.191 2.992 

3/30/2018 14:16 0.039 0.049 0.185 4.609 -
3/30/2018 14:171 0.036 0.04 0.171 4.633ICO Bias 

3/30/2018 14:18 0.04 0.035 10.788 4.551 

3/30/2018 14:19 0.037 0.031 48.068 1.568 
.. 

3/30/2018 14:20 0.036 0.0291 48.2041 0.315 NOx Bias -
3/30/2018 14:21 2.409 3.189 45.941 0.281 

3/30/2018 14:22 9.107 11.062 35.742 0.107 !1!111 

3/30/2018 14:23 9.154 11.079 39.855 0.03 

3/30/2018 14:24 8.899 11.361 47.079 0.014 

3/30/2018 14:25 9.188 11.072 36.173 0.018 !!ft! 

3/30/2018 14:26 9.724 10.546 20.858 0.036 

3/30/2018 14:27 9.397 10.879 11.777 0.058 

3/30/2018 14:28 8.935 11.348 17.735 0.129 ,.,,. 
3/30/2018 14:29 9.138 11.136 22.521 0.075 

3/30/2018 14:30 9.489 10.802 22.563 0.036 

3/30/2018 14:31 9.745 10.562 23.258 0.061 

3/30/2018 14:32 9.144 11.145 31.855 0.057 
... 

3/30/2018 14:33 9.305 10.996 37.973 0.022 

3/30/2018 14:34 9.398 10.9 37.037 0.02 

3/30/2018 14:35 8.895 11.416 37.301 0.011 
.. 

3/30/2018 14:36 9.167 11.13 37.37 0.026 -
3/30/2018 14:37 8.982 11.325 38.904 0.032 

3/30/2018 14:38 8.978 11.318 42.209 0.025 ~ 

3/30/2018 14:39 9.202 11.112 40.728 0.02 

3/30/2018 14:40 9.098 11.203 35.269 0.05 

3/30/2018 14:41 8.658 11.649 32.701 0.066 

3/30/2018 14:42 8.414 11.898 39.145 0.033 
Pll!II 

3/30/2018 14:43 8.51 11.798 45.387 0.018 

3/30/2018 14:44 8.647 11.662 44.19 0.034 

3/30/2018 14:45 9.483 10.827 30.843 0.033 
lll!M, 

3/30/2018 14:46 8.938 11.385 30.398 0.054 

3/30/2018 14:47 7.881 12.458 38.563 0.035 

3/30/2018 14:48 8.406 11.906 34.395 0.046 ... 
3/30/2018 14:49 8.947 11.358 31.313 0.036 

3/30/2018 14:50 8.942 11.37 30.626 0.039 

3/30/2018 14:51 8.829 11.484 29.206 0.036 -
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3/30/2018 14:52 9.166 11.147 27.329 0.043 - 3/30/2018 14:53 8.194 12.129 43.119 0.04 
3/30/2018 14:54 9.356 10.961 30.406 0.041 - 3/30/2018 14:55 8.604 11.734 36.687 0.033 - 3/30/2018 14:56 8.646 11.663 36.48 0.03 
3/30/2018 14:57 8.818 11.5 35.531 0.025 - 3/30/2018 14:58 8.861 11.447 35.159 0.021 - 3/30/2018 14:59 8.185 12.152 40.756 0.032 
3/30/2018 15:00 8.122 12.217 45.193 0.006 - 3/30/2018 15:01 8.128 12.21 44.488 0.025 
3/30/2018 15:02 8.163 12.183 45.327 0.032 - 3/30/2018 15:03 8.831 11.5 33.962 0.008 - 3/30/2018 15:04 8.471 11.884 33.638 0.034 
3/30/2018 15:05 8.529 11.801 29.749 0.029 - 3/30/2018 15:06 8.426 11.923 32.319 0.019 
3/30/2018 15:07 8.306 12.055 32.818 0.016 - 3/30/2018 15:08 8.417 11.93 32.475 0.035 - 3/30/2018 15:09 8.718 11.608 31.229 0.029 
3/30/2018 15:10 8.76 11.578 31.182 0.04 - 3/30/2018 15:11 8.11 12.238 37.844 0.016 - 3/30/2018 15:12 7.836 12.507 44.358 0.032 
3/30/2018 15:13 7.972 12.353 49.488 0 - 3/30/2018 15:14 8.195 12.135 44.26 0.011 
3/30/2018 15:15 8.852 11.448 30.952 0.018 - 3/30/2018 15:16 8.881 11.436 27.313 0.037 

1ft 
3/30/2018 15:17 8.005 12.326 39.868 0.027 
3/30/2018 15:18 7.822 12.494 46.945 0.014 - 3/30/2018 15:19 8.257 12.039 46.331 0.012 
3/30/2018 15:20 8.357 11.937 42.445 0.016 

111111 
3/30/2018 15:21 8.263 12.032 46.328 0.002 - 3/30/2018 15:22 8.344 11.956 43.112 0.006 
3/30/2018 15:23 8.439 11.863 34.648 0.009 - 3/30/2018 15:24 8.664 11.627 31.032 0.03 
3/30/2018 15:25 8.895 11.388 25.742 0.042 - i 0.021 Run 1 Average 8.41 11.91 37.70 .. 3/30/2018 15:26 3.676 5.044 19.986 0.27 
3/30/2018 15:27 0.044 0.06 0.259 3.618 - 3/30/2018 15:281 0.036 0.041 0.217 4.605ICO Bias - 3/30/2018 15:29 0.037 0.034 27.148 4.001 
3/30/2018 15:30 0.036 0.0321 47.831 0.468 NOx Bias - 3/30/2018 15:31 3.968 4.087 33.284 -0.044 .. 3/30/2018 15:321 10.804 10.8591 0.3351 -0.009102 CO2 Bias 
3/30/2018 15:33 0.482 0.611 0.177 -0.004 - 3/30/2018 15:341 0.036 0.012 0.147 0.015IZero 
3/30/2018 15:35 8.103 8.983 37.529 1.974 - 3/30/2018 15:36 10.89 10.922 48.378 4.652 - 3/30/2018 15:371 10.89 10.924 48.136 4.7221Span 
3/30/2018 15:38 9.673 11.024 30.739 3.258 - 3/30/2018 15:39 8.479 11.998 34.677 0.255 - 3/30/2018 15:40 8.243 12.219 40.66 0.079 
3/30/2018 15:41 8.829 11.621 33.555 0.077 --- 002AS-3204 71-RT-233 78 of 612 -
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3/30/2018 15:42 8.59 11.875 35.791 0.085 

3/30/2018 15:43 8.786 11.654 35.074 0.094 -
3/30/2018 15:44 8.854 11.594 35.009 0.107 

3/30/2018 15:45 7.927 12.525 46.493 0.088 
1111111 

3/30/2018 15:46 8.652 11.755 39.747 0.079 

3/30/2018 15:47 8.605 11.828 38.46 0.07 

3/30/2018 15:48 8.327 12.101 37.11 0.065 -
3/30/2018 15:49 7.896 12.507 49.967 0.076 -
3/30/2018 15:50 8.288 12.13 43.127 0.051 

3/30/2018 15:51 9.056 11.338 30.938 0.08 -
3/30/2018 15:52 9.374 11.037 22.746 0.093 

3/30/2018 15:53 8.726 11.695 26.097 0.085 -
3/30/2018 15:54 8.124 12.292 39.303 0.097 -3/30/2018 15:55 8.237 12.156 41.384 0.07 

3/30/2018 15:56 8.364 12.039 41.513 0.045 

3/30/2018 15:57 8.349 12.031 47.02 0.064 

3/30/2018 15:58 8.555 11.83 42.575 0.06 
.. 

3/30/2018 15:59 8.542 11.843 34.702 0.092 

3/30/2018 16:00 8.502 11.887 35.858 0.088 

3/30/2018 16:01 9.324 11.027 29.154 0.11 111111! 

3/30/2018 16:02 9.275 11.135 26.165 0.12 

3/30/2018 16:03 7.176 13.197 52.173 0.102 

3/30/2018 16:04 6.905 13.424 59.305 0.082 1111!11 

3/30/2018 16:05 7.776 12.571 53.47 0.088 

3/30/2018 16:06 8.21 12.161 39.341 0.083 

3/30/2018 16:07 8.311 12.019 32.357 0.085 -3/30/2018 16:08 8.469 11.86 31.239 0.107 

Run 2 Average I 8.43 11.98 38.50 0.091 

3/30/2018 16:09 3.731 5.096 16.492 0.41 

3/30/2018 16:10 0.045 0.064 0.245 3.923 -
3/30/2018 16:111 0.035 0.044 0.202 4.715ICO Bias 

3/30/2018 16:12 0.035 0.036 26.207 3.948 

3/30/2018 16:13 0.035 0.0321 47.9361 0.348 NOx Bias 
l!lii!ll 

3/30/2018 16:14 3.686 3.894 34.996 0.009 

3/30/2018 16:151 10.764 10.8131 0.3461 0102 CO2 Bias 

3/30/2018 16:16 2.109 1.407 0.191 -0.011 
... 

3/30/2018 16:171 0.035 0.012 0.158 0.011 lzero 

3/30/2018 16:18 8.172 8.907 38 1.833 

3/30/2018 16:19 10.817 10.892 48.438 4.668 .. 
3/30/2018 16:201 10.817 10.891 48.254 4.7381Span 

3/30/2018 16:21 9.28 11.489 37.303 3.816 

3/30/2018 16:22 8.351 12.009 41.25 0.339 .. 
3/30/2018 16:23 9.111 11.216 34.961 0.066 

3/30/2018 16:24 8.726 11.638 36.368 0.067 

3/30/2018 16:25 9.063 11.267 35.384 0.085 -3/30/2018 16:26 8.867 11.469 36.226 0.097 

3/30/2018 16:27 8.564 11.796 38.471 0.07 

3/30/2018 16:28 8.346 11.983 47.841 0.06 

3/30/2018 16:29 8.841 11.476 40.514 0.076 
IIMII 

3/30/2018 16:30 8.829 11.498 38.28 0.067 

3/30/2018 16:31 9.319 11.031 29.415 0.102 
11!1!'1 
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--- 3/30/2018 16:32 8.653 11.699 36.233 0.1 - 3/30/2018 16:33 8.62 11. 737 40.088 0.113 
3/30/2018 16:34 8.799 11.523 38.25 0.108 - 3/30/2018 16:35 8.658 11.702 39.091 0.087 - 3/30/2018 16:36 8.024 12.324 49.601 0.097 
3/30/2018 16:37 8.783 11.537 41.464 0.073 .. 3/30/2018 16:38 8.23 12.102 47.368 0.079 - 3/30/2018 16:39 8.345 11.993 39.46 0.086 
3/30/2018 16:40 7.878 12.461 48.941 0.084 - 3/30/2018 16:41 7.427 12.918 54.717 0.073 
3/30/2018 16:42 8.067 12.227 46.123 0.076 - 3/30/2018 16:43 8.724 11.569 37.607 0.1 - 3/30/2018 16:44 8.715 11.575 34.937 0.085 
3/30/2018 16:45 8.659 11.681 32.305 0.1 - 3/30/2018 16:46 8.841 11.47 29.026 0.103 
3/30/2018 16:47 8.516 11.817 34.961 0.121 - 3/30/2018 16:48 7.773 12.578 49.768 0.07 - 3/30/2018 16:49 7.656 12.676 53.662 0.068 
3/30/2018 16:50 8.323 11.978 40.61 0.098 - 3/30/2018 16:51 8.09 12.247 44.694 0.088 - Run 3 Average i 8.49 11.84 40.59 0.091 
3/30/2018 16:56 0.041 0.051 0.189 4.416 - 3/30/2018 16:571 0.035 0.037 0.189 4. 7 46ICO Bias - 3/30/2018 16:58 0.035 0.031 31.91 3.191 
3/30/2018 16:59 0.035 0.029 48.199 0.114 NOx Bias CO Zero Bias 

!1111 3/30/2018 17:00 0.037 0.013 11.12 0.018 CO Zero 
3/30/2018 17:01 0.035 0.011 0.168 1.89 02 CO2 NOx Zero - 3/30/2018 17:02 8.568 8.598 32.713 4.697 - 3/30/2018 17:031 10.792 10.907 48.327 4.715ISpan 
3/30/2018 17:04 9.725 10.896 30.374 3.337 - 3/30/2018 17:05 9 11.321 30.65 0.221 - 3/30/2018 17:06 8.157 12.16 38.713 0.074 
3/30/2018 17:07 8.505 11.784 36.745 0.079 .. 3/30/2018 17:08 8.692 11.608 36.928 0.066 
3/30/2018 17:09 8.804 11.495 34.743 0.102 - 3/30/2018 17:10 8.97 11.324 30.839 0.092 - 3/30/2018 17:11 9.492 10.808 24.611 0.12 
3/30/2018 17:12 8.925 11.369 30.813 0.094 - 3/30/2018 17:13 8.656 11.641 33.604 0.104 - 3/30/2018 17:14 8.759 11.525 37.35 0.103 
3/30/2018 17:15 8.758 11.539 36.404 0.079 - 3/30/2018 17:16 8.111 12.211 45.329 0.086 
3/30/2018 17:17 8.001 12.313 46.799 0.089 - 3/30/2018 17:18 8.546 11.737 43.758 0.085 
3/30/2018 17:19 8.592 11.714 43.225 0.106 .. 
3/30/2018 17:20 8.403 11.906 43.902 0.079 - 3/30/2018 17:21 8.876 11.411 34.481 0.092 
3/30/2018 17:22 8.215 12.093 42.868 0.101 .. 3/30/2018 17:23 8.644 11.647 40.098 0.077 - 3/30/2018 17:24 7.816 12.493 53.281 0.094 
3/30/2018 17:25 8.486 11.813 41.533 0.058 -.. 
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3/30/2018 17:26 8.436 11.851 40.051 0.101 

3/30/2018 17:27 8.446 11.853 36.653 0.107 

3/30/2018 17:28 7.926 12.371 45.863 0.108 

3/30/2018 17:29 8.604 11.668 36.506 0.113 -
3/30/2018 17:30 9.493 10.796 26.036 0.1 

3/30/2018 17:31 8.676 11.64 32.267 0.114 

3/30/2018 17:32 8.22 12.095 41.887 0.108 ... 
3/30/2018 17:33 8.625 11.654 37.199 0.097 -
3/30/2018 17:34 8.753 11.531 35.18 0.101 

3/30/2018 17:35 8.691 11.595 33.847 0.105 -
Run 4 Average I 8.58 11.72 38.05 0.091 

3/30/2018 17:36 9.723 10.415 11.31 0.099 

3/30/2018 17:36 9.723 10.415 11.31 0.099 -
3/30/2018 17:37 10.725 10.871 0.225 0.041 

3/30/2018 17:38 10.738 10.874 0.195 0.02 02 CO2 Bias -
3/30/2018 17:39 3.792 3.749 0.182 0.72 

3/30/2018 17:40 0.043 0.051 0.173 4.315 
.. 

3/30/2018 17:41 0.035 0.037 0.17 4.73 CO Bias -
3/30/2018 17:42 0.035 0.031 16.658 4.519 

3/30/2018 17:43 0.035 0.027 48.013 0.894 NOx Bias -
3/30/2018 17:44 0.04 0.013 11.619 0.044 CO Zero 

3/30/2018 17:45 0.035 0.011 0.16 1. 083 02 CO2 NOx Zero 

3/30/2018 17:46 7.503 8.476 36.093 4.485 -
3/30/2018 17:47 10.793 10.902 48.428 4.754 Span 

3/30/2018 17:48 9.825 10.795 28.693 3.359 

3/30/2018 17:49 8.934 11.366 25.469 0.22 ""' 
3/30/2018 17:50 8.474 11.819 32.587 0.108 

3/30/2018 17:51 8.463 11.816 37.495 0.085 

3/30/2018 17:52 8.322 11.96 42.259 0.078 

3/30/2018 17:53 8.712 11.564 40.047 0.098 -
3/30/2018 17:54 8.549 11.732 37.553 0.072 

3/30/2018 17:55 8.737 11.542 32.446 0.097 

3/30/2018 17:56 8.402 11.88 37.762 0.109 ~ 

3/30/2018 17:57 8.018 12.266 50.204 0.103 

3/30/2018 17:58 9.081 11.175 33.5 0.095 

3/30/2018 17:59 8.577 11.702 36.589 0.089 11'!1!111 

3/30/2018 18:00 8.587 11.682 36.21 0.123 

3/30/2018 18:01 8.262 12.011 41.759 0.093 

3/30/2018 18:02 8.037 12.249 47.499 0.098 

3/30/2018 18:03 7.746 12.541 52.624 0.055 -
3/30/2018 18:04 8.129 12.151 46.312 0.082 

3/30/2018 18:05 9.234 11.032 30.687 0.107 

3/30/2018 18:06 8.305 11.976 38.871 0.118 -
3/30/2018 18:07 8.663 11.603 37.886 0.105 

3/30/2018 18:08 8.566 11.709 33.577 0.106 

3/30/2018 18:09 9.088 11.175 26.453 0.124 ... 
3/30/2018 18:10 8.653 11.635 31.289 0.106 

3/30/2018 18:11 8.448 11.818 33.715 0.123 -
3/30/2018 18:12 8.346 11.916 38.249 0.096 -
3/30/2018 18:13 8.406 11.854 37.022 0.118 

3/30/2018 18:14 8.525 11.731 36.781 0.101 

3/30/2018 18:15 9.091 11.171 29.461 0.092 
"" 
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- 3/30/2018 18:16 9.629 10.648 21.54 0.136 - 3/30/2018 18:17 9.189 11.082 25.806 0.13 .. 3/30/2018 18:18 8.782 11.472 31.444 0.098 

3/30/2018 18:19 8.163 12.107 43.015 0.079 - 3/30/2018 18:20 7.521 12.739 58.442 0.108 
Run 5 Average I 8.54 11.73 37.55 0.101 - 3/30/2018 18:21 9.762 10.568 14.515 0.068 - 3/30/2018 18:221 10.744 10.849 0.222 0.038102 CO2 Bias 
3/30/2018 18:23 3.645 3.6 0.19 0.798 - 3/30/2018 18:24 0.041 0.05 0.188 4.375 .. 3/30/2018 18:251 0.035 0.0361 0.1731 4.742ICO Bias 
3/30/2018 18:26 0.035 0.03 16.681 2.988 - 3/30/2018 18:27 0.035 0.0271 48.228 0.099 NOx Bias - 3/30/2018 18:28 0.038 0.013 14.367 0.019lCO Zero 
3/30/2018 18:291 0.036 0.01 0.168 1.325 02 CO2 NOx Zero - 3/30/2018 18:30 9.101 8.981 34.286 4.611 - 3/30/2018 18:311 10.817 10.88 48.484 4.735ISpan 
3/30/2018 18:32 8.886 11.67 42.956 2.612 - 3/30/2018 18:33 8.418 11.861 40.519 0.131 
3/30/2018 18:34 7.879 12.421 47.68 0.073 - 3/30/2018 18:35 8.241 12.021 40.802 0.094 - 3/30/2018 18:36 8.574 11.714 34.499 0.111 
3/30/2018 18:37 8.207 12.06 37.442 0.098 .. 3/30/2018 18:38 8.331 11.945 38.038 0.061 
3/30/2018 18:39 8.141 12.125 38.388 0.11 ... 
3/30/2018 18:40 8.166 12.113 40.005 0.082 - 3/30/2018 18:41 8.228 12.018 42.476 0.087 
3/30/2018 18:42 9 11.247 33.174 0.083 - 3/30/2018 18:43 8.974 11.309 30.409 0.107 - 3/30/2018 18:44 8.163 12.118 38.326 0.114 
3/30/2018 18:45 8.4 11.854 39.064 0.106 - 3/30/2018 18:46 8.558 11.7 35.671 0.126 
3/30/2018 18:47 9.039 11.215 28.408 0.109 - 3/30/2018 18:48 9.273 11.011 22.44 0.121 
3/30/2018 18:49 8.453 11.831 33.36 0.122 - 3/30/2018 18:50 7.639 12.635 47.243 0.097 - 3/30/2018 18:51 7.685 12.598 50.535 0.105 
3/30/2018 18:52 8.504 11. 753 41.078 0.098 - 3/30/2018 18:53 8.449 11.813 37.913 0.091 - 3/30/2018 18:54 9.419 10.859 20.665 0.127 
3/30/2018 18:55 9.554 10.76 19.947 0.155 - 3/30/2018 18:56 8.722 11.568 26.124 0.139 
3/30/2018 18:57 8.437 11.864 30.943 0.123 - 3/30/2018 18:58 8.506 11.776 30.402 0.113 - 3/30/2018 18:59 8.281 12.01 37.781 0.087 
3/30/2018 19:00 8.462 11.818 38.775 0.087 - 3/30/2018 19:01 8.343 11.935 41.459 0.1 
3/30/2018 19:02 8.491 11.793 40.829 0.118 - 3/30/2018 19:03 8.954 11.321 34.227 0.099 - Run 6 Average I 8.50 11.77 35.94 0.101 
3/30/2018 19:04 9.726 10.493 13.218 0.106 .. -- 002AS-3204 71-RT-233 82 of 612 -



19:051 0.045102 CO2 Bias 
""II 

3/30/2018 10.764 10.85 0.218 

3/30/2018 19:06 5.404 5.213 1.692 0.319 

3/30/2018 19:07 0.045 0.054 0.195 3.928 

3/30/2018 19:081 0.035 0.0361 0.1791 4.729ICO Bias 
1111111 

3/30/2018 19:09 0.035 0.03 10.824 4.701 -
3/30/2018 19:10 0.035 0.0251 48.4691 1.323 NOx Bias 

3/30/2018 19:11 0.039 0.017 22.292 0.159 
llll!llllli 

3/30/2018 19: 121 0.036 0.011 0.166 0.047IZero -
3/30/2018 19:13 8.643 9.601 41.775 2.067 

3/30/2018 19:14 10.817 10.886 48.816 4.727 -
3/30/2018 19: 151 10.8171 10.891 48.818 4.746ISpan 

3/30/2018 19:16 10.078 11.023 41.355 4.517 

3/30/2018 19:17 8.676 11.616 35.394 0.861 -
3/30/2018 19:18 8.726 11.534 37.375 0.115 -
3/30/2018 19:19 8.237 12.032 44.946 0.096 

3/30/2018 19:20 8.754 11.508 35.386 0.095 ... 
3/30/2018 19:21 9.09 11.194 26.484 0.123 

3/30/2018 19:22 9.061 11.225 26.469 0.134 -
3/30/2018 19:23 8.252 12.029 37.484 0.106 ... 
3/30/2018 19:24 7.35 12.931 52.621 0.097 

3/30/2018 19:25 8.821 11.403 37.491 0.086 

3/30/2018 19:26 9.791 10.515 26.261 0.113 

3/30/2018 19:27 9.197 11.077 28.19 0.138 
!1111!1 

3/30/2018 19:28 7.943 12.338 45.729 0.101 

3/30/2018 19:29 8.217 12.039 42.386 0.107 

3/30/2018 19:30 7.81 12.449 52.256 0.103 
... 

3/30/2018 19:31 8.079 12.183 49.573 0.102 

3/30/2018 19:32 7.956 12.308 49.649 0.092 

3/30/2018 19:33 8.39 11.859 38.135 0.105 .. 
3/30/2018 19:34 9.098 11.141 28.566 0.133 

3/30/2018 19:35 9.162 11.093 24.179 0.139 -
3/30/2018 19:36 9.113 11.162 25.952 0.137 

3/30/2018 19:37 8.61 11.647 35.991 0.104 
1!!111111 

3/30/2018 19:38 9.539 10.738 25.267 0.113 

3/30/2018 19:39 7.975 12.332 42.22 0.116 

3/30/2018 19:40 7.3 12.972 59.372 0.112 
.. 

3/30/2018 19:41 7.7 12.568 55.48 0.11 

3/30/2018 19:42 8.573 11.683 41.994 0.092 

3/30/2018 19:43 8.122 12.166 40.457 0.131 ll!llll 

3/30/2018 19:44 8.381 11.884 37.393 0.118 

3/30/2018 19:45 8.474 11.788 36.127 0.124 

3/30/2018 19:46 8.42 11.89 34.222 0.096 -
3/30/2018 19:47 8.94 11.348 30.1 0.121 

Run 7 Average t 8.50 11.77 38.26 0.111 

3/30/2018 19:48 9.026 11.02 24.013 0.115 

3/30/2018 19:491 10.791 10.848 0.24 0.039102 CO2 Bias 
.. 

3/30/2018 19:50 7.959 7.768 0.199 0.086 

3/30/2018 19:51 0.06 0.069 0.169 3.322 

3/30/2018 19:52 0.035 0.043 0.1721 4. 764ICO Bias 
,.... 

3/30/2018 19:53 0.052 0.056 0.207 4.605 

3/30/2018 19:54 0.038 0.03 44.161 0.991 
"'1 

002AS-3204 71-RT-233 83 of 612 



--- 3/30/2018 19:55 0.035 0.025 48.663 0.022 NOx Bias - 3/30/2018 19:56 0.039 0.014 13.092 0.029 CO Zero - 3/30/2018 19:57 0.035 0.014 0.172 0.669 02 CO2 NOx Zero 
3/30/2018 19:58 8.763 8.773 33.156 4.32 - 3/30/2018 19:591 10.842 10.871 48.641 4.757ISpan - 3/30/2018 20:00 9.764 11.031 40.422 4.305 
3/30/2018 20:01 9.406 10.9 26.201 0.596 - 3/30/2018 20:02 8.203 12.093 40.857 0.14 
3/30/2018 20:03 8.26 12.021 43.506 0.147 - 3/30/2018 20:04 8.731 11.557 37.96 0.186 - 3/30/2018 20:05 8.767 11.526 33.409 0.189 
3/30/2018 20:06 8.845 11.448 34.607 0.2 - 3/30/2018 20:07 9.255 11.03 27.421 0.185 - 3/30/2018 20:08 8.974 11.32 31.604 0.182 
3/30/2018 20:09 9.025 11.268 33.909 0.195 - 3/30/2018 20:10 8.295 12 42.191 0.158 
3/30/2018 20:11 8.199 12.087 44.286 0.121 - 3/30/2018 20:12 8.801 11.47 40.58 0.112 
3/30/2018 20:13 8.134 12.152 43.579 0.126 ... 
3/30/2018 20:14 8.869 11.406 36.65 0.129 ... 3/30/2018 20:15 8.427 11.855 40.939 0.127 
3/30/2018 20:16 8.413 11.864 38.185 0.102 - 3/30/2018 20:17 8.233 12.035 40.146 0.11 

1111111 3/30/2018 20:18 8.528 11.735 36.312 0.113 
3/30/2018 20:19 8.712 11.547 38.697 0.112 - 3/30/2018 20:20 9.03 11.232 33.661 0.109 
3/30/2018 20:21 8.701 11.57 34.959 0.111 - 3/30/2018 20:22 8.136 12.131 45.676 0.115 - 3/30/2018 20:23 8.659 11.593 41.904 0.112 
3/30/2018 20:24 9.442 10.833 31.371 0.114 - 3/30/2018 20:25 8.211 12.069 41.624 0.12 
3/30/2018 20:26 7.816 12.455 48.874 0.098 - 3/30/2018 20:27 8.599 11.669 40.288 0.104 - 3/30/2018 20:28 8.247 12.048 39.567 0.084 
3/30/2018 20:29 8.795 11.491 35.962 0.13 - 3/30/2018 20:30 8.719 11.57 37.358 0.103 - 3/30/2018 20:31 9.1 11.188 31.812 0.125 

Run 8 Average I 8.60 11.68 38.26 0.131 - 3/30/2018 20:32 3.147 3.474 12.892 0.805 
3/30/2018 20:33 0.037 0.046 0.232 4.412 - 3/30/2018 20:341 0.035 0.034 0.194 4. 796ICO Bias - 3/30/2018 20:35 0.035 0.03 28.24 3.902 
3/30/2018 20:36 0.035 0.0261 48.4321 0.545 NOx Bias - 3/30/2018 20:37 4.314 5.105 28.498 0.224 - 3/30/2018 20:381 10.837 10.8511 0.1881 0.064102 CO2 Bias 
3/30/2018 20:39 2.477 2.497 0.162 0.034 - 3/30/2018 20:401 0.035 0.012 0.143 0.0081Zero 
3/30/2018 20:41 6.218 7.058 29.28 0.571 ,.. 
3/30/2018 20:42 10.842 10.859 48.823 4.175 - 3/30/2018 20:431 10.842 10.861 48.818 4.707ISpan 
3/30/2018 20:44 9.233 11.309 40.461 3.404 --- 002AS-320471-RT-233 84 of 612 -



~ 

3/30/2018 20:45 8.33 11.955 43.308 0.235 

3/30/2018 20:46 8.726 11.554 37.058 0.057 

3/30/2018 20:47 8.602 11.69 37.344 0.096 

3/30/2018 20:48 7.914 12.383 45.63 0.077 -
3/30/2018 20:49 7.849 12.425 48.377 0.088 -
3/30/2018 20:50 8.198 12.065 45.707 0.085 

3/30/2018 20:51 7.558 12.728 56.59 0.095 -
3/30/2018 20:52 7.794 12.462 54.482 0.079 -
3/30/2018 20:53 8.844 11.41 39.402 0.064 

3/30/2018 20:54 9.518 10.759 21.821 0.102 -
3/30/2018 20:55 9.324 10.965 19.237 0.124 

3/30/2018 20:56 8.79 11.502 22.37 0.136 

3/30/2018 20:57 7.951 12.341 34.329 0.119 -
3/30/2018 20:58 8.841 11.42 26.994 0.109 

3/30/2018 20:59 9.522 10.757 24.989 0.099 

3/30/2018 21:00 8.939 11.39 30.492 0.126 

3/30/2018 21:01 7.243 13.022 54.414 0.078 
ft 

3/30/2018 21:02 8.003 12.264 50.822 0.087 

3/30/2018 21:03 9.522 10.765 32.144 0.075 

3/30/2018 21:04 8.629 . 11.661 36.441 0.083 ~ 

3/30/2018 21:05 8.698 11.578 37.055 0.11 -
3/30/2018 21:06 8.959 11.343 33.899 0.087 

3/30/2018 21:07 8.057 12.243 45.501 0.094 -
3/30/2018 21:08 8.763 11.503 38.092 0.102 

3/30/2018 21:09 9.299 11.007 29.965 0.104 

3/30/2018 21:10 8.157 12.122 42.129 0.099 

3/30/2018 21 :11 8.645 11.614 41.307 0.103 
l!!IOII! 

3/30/2018 21:12 8.934 11.345 36.721 0.104 

3/30/2018 21:13 8.425 11.877 39.536 0.109 

3/30/2018 21:14 8.725 11.531 38.117 0.079 -
3/30/2018 21:15 8.586 11.688 42.203 0.111 

Run 9 Average I 8.57 11.71 38.11 0.101 

3/30/2018 21:16 8.884 11.393 30.974 0.1 !1!1911 

3/30/2018 21:17 8.99 11.298 30.821 0.131 

3/30/2018 21 :18 7.826 10.441 38.25 0.115 

3/30/2018 21:19 0.093 0.086 1.708 1.973 ~ 

3/30/2018 21:20 0.035 0.039 0.213 4.714 

3/30/2018 21:211 0.035 0.033 0.19 4.742ICO Bias 

3/30/2018 21:22 0.035 0.026 0.189 4.731 ll!!lffll 

3/30/2018 21:23 0.035 0.025 40.844 3.101 

3/30/2018 21:24 0.035 0.0231 48.6841 0.117 NOx Bias 

3/30/2018 21:25 5.844 6.704 21.567 0.035 

3/30/2018 21:261 10.841 10.8691 0.181 0.014102 CO2 Bias 
l!illlt 

3/30/2018 21:27 1.752 1.78 0.161 0.009 

3/30/2018 21 :281 0.035 0.012 0.136 0.0071Zero 

3/30/2018 21:29 8.287 9.166 39.007 1.174 
.. 

3/30/2018 21:30 10.841 10.871 48.911 4.49 

3/30/2018 21:311 10.842 10.873 48.728 4.735ISpan 

3/30/2018 21:32 16.922 15.657 74.518 5.317 
lli'IM 

3/30/2018 21:33 19.556 18.337 93.154 9.229 -
3/30/2018 21:34 19.556 18.335 93.163 9.587 .. 
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--- 3/30/2018 21:35 19.556 18.329 93.043 9.585 - 3/30/2018 21:36 19.556 18.331 92.699 9.631 .. 
---------.. 
-
11111111 

------.. 
----------.. 
-
<4la 
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Date Time 02% CO2% 

3/31/2018 7:37 19.61 18.46 .. 
3/31/2018 7:38 19.62 18.49 High 

3/31/2018 7:39 11.80 11.46 

3/31/2018 7:40 10.54 10.42 !11!1!111 

3/31/2018 7:41 3.49 2.27 

3/31/2018 7:42 0.04 0.02 Zero 

3/31/2018 7:43 14.40 0.06 Mc 

3/31/2018 7:44 20.98 0.06 

3/31/2018 7:45 20.98 0.06 

3/31/2018 7:46 20.66 0.42 

3/31/2018 7:47 10.54 10.06 
ll!!llil'I 

3/31/2018 7:48 9.81 9.97 

3/31/2018 7:49 10.53 10.35 

3/31/2018 7:50 10.52 10.35 02 CO2 Bi 
,.., 

3/31/2018 7:51 10.52 10.36 

3/31/2018 7:52 3.01 2.72 

3/31/2018 7:53 0.06 0.04 Zero Bias """" 
3/31/2018 7:54 2.61 3.52 

3/31/2018 7:55 8.92 11.44 

3/31/2018 7:56 8.89 11.47 
.... 

3/31/2018 7:57 8.97 11.39 

3/31/2018 7:58 8.87 11.49 

3/31/2018 7:59 8.43 11.97 !l'i!!!I> 

3/31/2018 8:00 7.69 12.65 

3/31/2018 8:01 8.15 12.18 

3/31/2018 8:02 8.60 11.75 ~ 

3/31/2018 8:03 9.37 10.98 

3/31/2018 8:04 9.60 10.75 

3/31/2018 8:05 9.11 11.23 -
3/31/2018 8:06 9.29 11.06 

3/31/2018 8:07 9.15 11.22 

3/31/2018 8:08 9.20 11.16 -
3/31/2018 8:09 8.26 12.06 

3/31/2018 8:10 9.06 11.31 

3/31/2018 8:11 8.78 11.56 ~ 

3/31/2018 8:12 8.82 11.53 

3/31/2018 8:13 9.18 11.15 

3/31/2018 8:14 8.53 11.83 ~ 

3/31/2018 8:15 8.60 11.74 

3/31/2018 8:16 8.94 11.38 

3/31/2018 8:17 8.76 11.62 

3/31/2018 8:18 8.91 11.42 """" 

3/31/2018 8:19 9.73 10.61 

3/31/2018 8:20 8.86 11.51 

3/31/2018 8:21 7.55 12.83 -"' 
3/31/2018 8:22 8.21 12.10 

3/31/2018 8:23 8.69 11.62 
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lllllll .. 
- 3/31/2018 8:24 9.04 11.30 - 3/31/2018 8:25 9.03 11.32 - 3/31/2018 8:26 7.84 12.53 

3/31/2018 8:27 8.13 12.25 - 3/31/2018 8:28 8.14 12.21 - 3/31/2018 8:29 8.46 11.90 
3/31/2018 8:30 8.14 12.27 - 3/31/2018 8:31 9.10 11.29 
3/31/2018 8:32 9.53 10.86 - 3/31/2018 8:33 9.82 10.63 .. 3/31/2018 8:34 9.59 10.83 
3/31/2018 8:35 9.35 11.11 ... 
3/31/2018 8:36 7.76 12.69 - 3/31/2018 8:37 8.05 12.35 
3/31/2018 8:38 8.45 11.96 ... 
3/31/2018 8:39 9.24 11.18 - 3/31/2018 8:40 8.45 11.98 
3/31/2018 8:41 9.07 11.34 

19 
3/31/2018 8:42 9.12 11.27 - 3/31/2018 8:43 9.34 11.11 
3/31/2018 8:44 9.24 11.18 ,_ 
3/31/2018 8:45 9.13 11.27 .. 3/31/2018 8:46 9.18 11.22 
3/31/2018 8:47 9.19 11.23 - 3/31/2018 8:48 8.78 11.60 - 3/31/2018 8:49 8.94 11.44 
3/31/2018 8:50 9.28 11.09 ... 3/31/2018 8:51 9.32 11.06 
3/31/2018 8:52 8.62 11.78 .. 
3/31/2018 8:53 8.57 11.79 

"" 3/31/2018 8:54 8.59 11.76 
3/31/2018 8:55 8.36 12.02 - 3/31/2018 8:56 8.01 12.35 .. 3/31/2018 8:57 8.75 11.60 
3/31/2018 8:58 8.68 11.70 .. 
3/31/2018 8:59 8.05 12.32 

-- 3/31/2018 9:00 8.53 11.76 
3/31/2018 9:01 8.11 12.25 .. 
3/31/2018 9:02 8.61 11.72 

!!1111111 
3/31/2018 9:03 8.74 11.59 
3/31/2018 9:04 8.82 11.51 .. 3/31/2018 9:05 8.56 11.74 
3/31/2018 9:06 8.66 11.67 - 3/31/2018 9:07 9.41 10.94 - 3/31/2018 9:08 9.18 11.19 
3/31/2018 9:09 8.68 11.68 - 3/31/2018 9:10 8.83 11.53 

!iW 3/31/2018 9:11 9.10 11.27 
3/31/2018 9:12 9.12 11.26 

J!llll!I 

-
.... 
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3/31/2018 9:13 8.83 11.56 

3/31/2018 9:14 8.82 11.56 

3/31/2018 9:15 8.39 12.04 ~ 

3/31/2018 9:16 8.33 12.04 

3/31/2018 9:19 8.89 11.52 

3/31/2018 9:20 8.66 11.75 IIJilllll! 

3/31/2018 9:21 8.53 11.88 

3/31/2018 9:22 8.49 11.93 

3/31/2018 9:23 8.98 11.42 -3/31/2018 9:24 9.35 11.05 

3/31/2018 9:25 9.12 11.29 

3/31/2018 9:26 8.79 11.67 

3/31/2018 9:27 8.18 12.21 
~ 

3/31/2018 9:28 8.98 11.43 

3/31/2018 9:29 8.79 11.63 

3/31/2018 9:30 8.72 11.69 
~ 

3/31/2018 9:31 8.50 11.89 

3/31/2018 9:32 8.73 11.68 

3/31/2018 9:33 8.65 11.76 
-. 

3/31/2018 9:34 8.64 11.77 

3/31/2018 9:35 8.68 11.76 

3/31/2018 9:36 8.96 11.42 
~ 

3/31/2018 9:37 8.61 11.83 

3/31/2018 9:38 8.53 11.84 

3/31/2018 9:39 8.31 12.08 -
3/31/2018 9:40 8.23 12.18 

3/31/2018 9:41 9.02 11.36 

3/31/2018 9:42 8.91 11.53 
_, 

3/31/2018 9:43 8.97 11.42 

3/31/2018 9:44 9.03 11.37 

3/31/2018 9:45 9.04 11.37 p.4~ 

3/31/2018 9:46 9.19 11.25 

3/31/2018 9:47 9.01 11.41 

3/31/2018 9:48 9.08 11.34 

3/31/2018 9:49 8.64 11.77 

3/31/2018 9:50 8.66 11.74 

3/31/2018 9:51 8.72 11.65 

3/31/2018 9:52 8.81 11.55 

3/31/2018 9:53 8.92 11.47 

3/31/2018 9:54 8.50 11.86 ~~ 

3/31/2018 9:55 9.09 11.27 

3/31/2018 9:56 9.72 10.67 

3/31/2018 9:57 9.60 10.79 

3/31/2018 9:58 8.69 11.72 

3/31/2018 9:59 8.12 12.21 

3/31/2018 10:00 7.79 12.58 

3/31/2018 10:01 8.51 11.80 

3/31/2018 10:02 9.11 11.21 

3/31/2018 10:03 9.08 11.26 
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--- 3/31/2018 10:04 8.86 11.48 - 3/31/2018 10:05 8.98 11.33 .. 3/31/2018 10:06 8.88 11.49 
3-PM-U1 I 8.79 11.591 - 3/31/2018 10:07 7.31 10.02 - 3/31/2018 10:08 0.09 0.09 
3/31/2018 10:091 0.04 0.05 IZero Bias - 3/31/2018 10:10 6.24 6.49 - 3/31/2018 10:11 I 10.38 10.36 102 CO2 Bi 
3/31/2018 10:12 1.31 1.30 - 10:131 0.01 IZero 3/31/2018 0.04 - 3/31/2018 10:14 3.02 3.09 
3/31/2018 10:15 10.50 10.41 - 10:161 10.42 ISpan 3/31/2018 10.52 ... 3/31/2018 10:17 9.05 11.50 .. 3/31/2018 10:18 8.61 11.81 
3/31/2018 10:19 8.63 11.80 .. 3/31/2018 10:20 8.66 11.77 
3/31/2018 10:21 9.26 11.20 - 3/31/2018 10:22 8.33 12.13 .. 3/31/2018 10:23 8.76 11.68 
3/31/2018 10:24 8.62 11.87 .. 
3/31/2018 10:25 8.75 11.70 - 3/31/2018 10:26 8.04 12.44 
3/31/2018 10:27 7.88 12.60 .. 
3/31/2018 10:28 8.32 12.14 - 3/31/2018 10:29 8.67 11.80 
3/31/2018 10:30 8.95 11.51 - 3/31/2018 10:31 8.72 11.78 
3/31/2018 10:32 9.67 10.80 - 3/31/2018 10:33 9.98 10.55 

i,M 3/31/2018 10:34 9.40 11.16 
3/31/2018 10:35 8.24 12.29 

41!!!11 

3/31/2018 10:36 9.01 11.45 ,. 3/31/2018 10:37 9.40 11.15 
3/31/2018 10:38 8.51 11.98 ... 
3/31/2018 10:39 8.76 11.75 .. 3/31/2018 10:40 8.06 12.45 
3/31/2018 10:41 8.86 11.67 - 3/31/2018 10:42 8.89 11.62 - 3/31/2018 10:43 9.19 11.35 
3/31/2018 10:44 9.16 11.38 ... 3/31/2018 10:45 9.23 11.33 - 3/31/2018 10:46 8.90 11.63 
3/31/2018 10:47 8.82 11.72 - 3/31/2018 10:48 8.69 11.84 

- 3/31/2018 10:49 8.65 11.87 
3/31/2018 10:50 8.37 12.15 -.. 
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3/31/2018 10:51 8.99 11.51 

3/31/2018 10:52 8.72 11.79 

3/31/2018 10:53 8.73 11.77 --
3/31/2018 10:54 8.95 11.56 

3/31/2018 10:55 7.97 12.52 

3/31/2018 10:56 8.19 12.26 -
3/31/2018 10:57 9.16 11.31 

3/31/2018 10:58 9.40 11.06 -
3/31/2018 10:59 9.41 11.07 1111111! 

3/31/2018 11:00 8.81 11.64 

3/31/2018 11 :01 8.74 11.73 

3/31/2018 11:02 8.26 12.18 

3/31/2018 11:03 8.32 12.10 
!Miff 

3/31/2018 11:04 7.99 12.48 

3/31/2018 11:05 8.54 11.87 

3/31/2018 11:06 8.75 11.67 
.. 

3/31/2018 11 :07 7.85 12.58 

3/31/2018 11:08 8.25 12.14 

3/31/2018 11:09 9.05 11.33 
.. 

3/31/2018 11 :10 8.61 11.85 

3/31/2018 11: 11 9.26 11.16 

3/31/2018 11 :12 8.98 11.43 "' 
3/31/2018 11 :13 9.68 10.74 

3/31/2018 11 :14 9.39 11.08 

3/31/2018 11 :15 8.94 11.52 
... 

3/31/2018 11 :16 8.67 11.76 

3/31/2018 11 :17 8.69 11.77 

3/31/2018 11 :18 8.90 11.56 ~ 

3/31/2018 11 :19 8.53 11.94 

3/31/2018 11:20 7.95 12.51 

3/31/2018 11 :21 9.16 11.30 """" 
3/31/2018 11 :22 8.95 11.52 

3/31/2018 11:23 9.09 11.39 

3/31/2018 11:24 8.12 12.39 ....... 

3/31/2018 11 :25 8.42 12.02 

3/31/2018 11:26 8.99 11.49 

3/31/2018 11 :27 9.05 11.41 

3/31/2018 11:28 8.89 11.58 

3/31/2018 11:29 8.39 12.11 

3/31/2018 11:30 8.90 11.54 ,_ 

3/31/2018 11 :31 9.16 11.34 

3/31/2018 11 :32 9.22 11.26 

3/31/2018 11:33 9.25 11.26 

3/31/2018 11:34 8.01 12.51 """'' 

3/31/2018 11 :35 7.06 13.43 

3/31/2018 11:36 7.88 12.53 

3/31/2018 11 :37 9.22 11.25 
!1!1"111' 

3/31/2018 11:38 9.55 10.93 

3/31/2018 11 :39 9.68 10.86 
""""' 
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-... 
- 3/31/2018 11:40 8.56 11.94 - 3/31/2018 11 :41 8.34 12.14 - 3/31/2018 11:42 8.71 11.79 

3/31/2018 11 :43 8.36 12.13 - 3/31/2018 11:44 9.01 11.47 
3/31/2018 11 :45 9.01 11.45 - 3/31/2018 11 :46 9.05 11.44 - 3/31/2018 11:47 9.01 11.48 
3/31/2018 11:48 9.08 11.41 ... 
3/31/2018 11:49 8.90 11.57 - 3/31/2018 11:50 8.34 12.12 
3/31/2018 11 :51 8.84 11.61 - 3/31/2018 11:52 9.22 11.23 - 3/31/2018 11 :53 9.74 10.76 
3/31/2018 11:54 8.50 11.98 

!'111111 
3/31/2018 11:55 7.28 13.17 - 3/31/2018 11:56 8.83 11.57 
3/31/2018 11:57 9.76 10.71 ... 3/31/2018 11:58 8.91 11.57 - 3/31/2018 11:59 7.45 13.03 
3/31/2018 12:00 8.58 11.83 ... 3/31/2018 12:01 8.94 11.53 - 3/31/2018 12:02 8.73 11.73 
3/31/2018 12:03 9.05 11.39 - 3/31/2018 12:04 8.92 11.56 - 3/31/2018 12:05 9.26 11.20 
3/31/2018 12:06 8.72 11.75 ... 3/31/2018 12:07 8.49 11.93 
3/31/2018 12:08 8.81 11.65 .. 
3/31/2018 12:09 8.76 11.72 

i\11!1111 3/31/2018 12:10 8.69 11.75 
3/31/2018 12:11 8.39 12.06 - 3/31/2018 12:12 8.96 11.49 .. 3/31/2018 12:13 9.10 11.35 
3/31/2018 12:14 9.68 10.80 - 3/31/2018 12:15 9.14 11.31 .. 3/31/2018 12:16 9.32 11.14 
3/31/2018 12:17 9.23 11.26 .. 3/31/2018 12:18 8.68 11.82 
3/31/2018 12:19 8.35 12.09 !11111 

3/31/2018 12:20 8.21 12.26 - 3/31/2018 12:21 8.53 11.91 
3/31/2018 12:22 9.10 11.34 ... 
3/31/2018 12:23 9.17 11.27 - 3/31/2018 12:24 8.56 11.94 
3/31/2018 12:25 8.58 11.88 - 3/31/2018 12:26 8.23 12.22 

-- 3/31/2018 12:27 8.34 12.10 
3/31/2018 12:28 9.13 11.32 --- 002AS-3204 71-RT-233 92 of 612 -



-
3/31/2018 12:29 8.73 11.74 

3/31/2018 12:30 8.48 12.00 -
3/31/2018 12:31 8.19 12.28 -
3/31/2018 12:32 8.67 11.78 

3/31/2018 12:33 8.48 12.00 -
3/31/2018 12:34 8.37 12.09 .. 
3/31/2018 12:35 9.45 11.04 

3/31/2018 12:36 8.66 11.82 
~ 

3/31/2018 12:37 8.43 12.04 

3/31/2018 12:38 8.53 11.96 -
3/31/2018 12:39 8.31 12.15 

3/31/2018 12:40 8.99 11.48 

3/31/2018 12:41 8.76 11.71 
.... 

3/31/2018 12:42 8.91 11.57 

3/31/2018 12:43 8.95 11.51 

3/31/2018 12:44 8.72 11.81 
~ 

3/31/2018 12:45 8.09 12.38 

3/31/2018 12:46 9.14 11.32 

3/31/2018 12:47 9.51 11.01 -
3/31/2018 12:48 8.41 12.10 

3/31/2018 12:49 8.09 12.39 

3/31/2018 12:50 8.47 11.99 
~ 

4-PM-U1 I 
8.76 11.11 1 

3/31/2018 12:51 10.08 10.56 

3/31/2018 12:521 10.54 10.37 I02 CO2 Bi 
MIil!! 

3/31/2018 12:53 4.90 4.59 

3/31/2018 12:541 0.05 0.06 IZero Bias 

3/31/2018 12:55 9.39 9.25 
11!1!1! 

3/31/2018 12:561 10.57 10.43 ISpan 

3/31/2018 12:57 2.29 1.62 

3/31/2018 12:581 0.041 0.02 IZero """· 

3/31/2018 12:59 12.34 11.41 

3/31/2018 13:001 19.67 18.48 IHigh .. 

"""' 

002AS-3204 71-RT-233 93of612 



.. 

--
This page intentionally left blank 

-.. 

-

-
-
-

-
-

002AS-3204 71-RT-233 94 of 612 



Desert View Power 
2018 Emissions Performance and RATA 

APPENDIX A.1.3 

UNIT 1 INSTRUMENT STRIP CHARTS 

NJ\ 

\IJl!lll!I 

002AS-3204 71-RT-233 95 of 612 
, , /v\ l) l'~ . l R lJ S L 

<: · ' -, l ! '; · 1 ; \ l { I 



.. i tt'ft. 

li-iT\.'( I 

TI MS' 
1 Ml·v;_ .1 

- THlE 

11 HL 
- ltiT',c'i_ l 

T!MC 
lt,e"i VL i 

1111 TIME 
ItHl,'L 1 

- TIME I tiT\JL 1 

Tl'.i~ 
lN f\.'L l 

- TH1E 
ltHVL 1 

- TIME 
Hrl '-IL J 

TI:·1E 

- It-JTVL 1 

llME 
.. JN1VL l 

TIME 
INl 'JL l 

- TIME 11'-S'fl}i__ l 

TIME 

- INT\,IL 1 

f tMf 
l NT Iii l 

-- TIMF lNT',,'l l 

.. TIME 
i, HITVL 

TIME 
it Ill INTVL 1 

t TINE 
• 1111 INTVL 1 

TIMF. 
lNTVL 1 

t .. TIMF. 
t IIH\/L 

... I~~5L 1 , 
TIME 

Ill JNTVL 1 

TIME 
.. ItHVL 1 

Tl11E 
[IHVL 1 

Ill i~~~L 1 

T IMF. 
!flT'.JL 

.. TIME 
INTVL l 

- lIME INT'Jl I 

T lf'iL 
.. INTVL 1 -.. --.. 
--.. 

ME 

I ::> 

U.:: ~It 
:t.~ J ' -

Ht fm 

'I j·ft;I ~t + 
I 

I 11 t(J 

I I,~. 219 il b 
jl 1 U ti~; 

\. r 111 1- 1 1 , 'f"' 1 1 

++4++-++4++--!---l---+1++--1-+-t,..;.++-,f-l,1..;..1+1 ,1.-11--1--1-·+ 1
1 

+-141++-H1-+1--h-+-14...l-. +-1 ~1 ++-l-l-+++-1--1-+-1 ++-i-;...i.1 ++-1 l--l-+-~1--4--1--W-1,...;..+..--1--W~..:...l-

1 Ii ·11 ii I_ .111'·.1,· 1-- 1· I I '·· i I '1' i 
I ill 11·, ·.I .. : !i-:"r 1-, .J i i i 

I 

I~• r . 219 ·, ~ ' 
I 

1n,, .. f, 9 il ~ 

;~<.ii "29 !) : ' 

! 
I 

I 
i 

I 

I 
I 
I 

I 
r; ~ . ~4• .29 

I 

i 
I 
I 

I 
I 

lu .29 ~ 
!:, 

I .:i) •'l. lj!._l 

11,r ·a 
! I 

lkY • '../9 
rt 

I 

kr . 219 p~ I i 
i 1,, . 29 0 ' I 

I I i j l , ! ! f I I : r. 

1

1 i ! 
1

1 I 
-++-+++++---H-i Hi .... :-+-+! ++I ...++-I' H--;'· i-H.l_:..f. +··+I·+" ·+l,_· +-,+,-ie-:!-++....1-', ++++~--++!-+:-+-l-~..+-+1-+!-h-1 ++' ~I .j...l...! l-h-i-+~-i-4-++H-1-i-+--1-,;... 

I Ii !,I: i111 _ ... q .. ·1 Jr· , I! i '11 

I: : ' 'C .·' 111 I i 

:~ 
.,.j 

I 
i 

j 
I 

I 
I :I . ·j 

i I 
I i I 

I 
I 

I 
I 

'' l. 
i' 

I 

! 
I 
i 
I 
I 

I I ! 
I 
I 

I 

I \ I 

I 

I 

! 

~. 0 0 ! 
;c,y 

I r. I 
I 

: 
I 

·I· 

!' I I 

I I 

! ·I I 

! 
i I 

I I 

I I 
I I i I 

I ' 

I ~ l 13 r I 
'i J) 

I ' ' 
I 

I 

~k F.29 D' . 
u ,, 

·,) I 

,h, V ,29 D • •! 

Ii! • ~'9 ·, ~ . : 
T 1 I I I ' ' I I 
I, I i i I I 11 i I I \ I I 

! 
Ii:\ ot :;00 

\ I i j i i !I i ! H-t-H-+:+:++-H-t-H-t-+-+-:-i-+t-H-H-i-H-+-t\H-+-t-Ht,--+:+-H-+ttt-+-t-tf\]ll::::H-+71-7f-++t-H-1-H-H+t--H--H-t-H-H-r+++--H-t-HrH-H-
40 Ll ,50 i Li lniO --1,,, 70 'I 80 90 

! 

30 1( 
I 

.r . 29 

,N .. '}~ ,· < 

I iCF!.129 l• 

i Cli-219 ~1 > ~ 
r,~.29 ~• :, 

I 

1,,1' IC < 

I I 

: 
I i ! " f 11 i I I! 1 

1 
I 1 

I,: I 

I I 
I ! T i \ 11 

Ii 
'r 

1 ! I 

11 i 

1 

i 
I 

I I 

:..- ~ vi{ ~ i "~ft /.k , . L
1

1(, r 
r I ! I i 

Ii 
I I: 
I 

I I 

I 
! 

I i 

i I 
I I I 

'I 

l ii 
! I ! i 

I 
I I 

r l ~: 0~ 

I I ! I I 
I 
i 
I 

i 
I 
I 

11 : . I 
I' I' 
Ii: I 

Ii. 1 , I, 
il.d 

I I 

l j I 

I 

I 

I 111'11: 

I 

002AS-3204 71-RT-233 96 of 612 



l.ll'lt', 

.. INTVL 1 

-TH1E 
lHT',!l l 

T!Mf" 
JH rv,. 1 

TIME 
Ill IN1'.H l 

Tii'lE 
.. Itfli.lL I 

1 l ,>t~f 
INfVL l 

111 irnt:: 

.. TIME 
INi\}L 

THIC 
- IN,'\li_ 

TIME 
IIII lNl\,'L 1 

TIME 
ltn 1./l 1 

.. i~~~'l i 

.. ~fl~~'L 1 

llMf 
Jf-11'.it 1 

Ill 'f!ME 
HHVL l 

.. TIME 
JNT\}L .. 

Tl Ml:. 
- lr.T\.•L 1 

TIME 
llf IrHVL 1 

T!ME: 
HH\il l 

.. Til1F 
iNTVL l 

TIME 
) .. INTVL l 

t TIME 
t 1111 INTVL l 

TIME 
lNTVL 

t Ill TIME 
t INTVL 1 

' • I~~5t 1 

TJME 
IIII JNTVl 1 

TIME 
.. It/TL'L 

T!'.'i[ 
!NrvL I 

.. i';l~~L l 
TIME 

=llf Hl'IVL 

TI'.-!f.: 
ItlT\JL 1 

- TIME 
JIHVL ; 

- TIME INl ',iL 1 

TIME 
Ill lh-I l}L 

TIME 
.. INTl/l 1 

TIME 
IN TIil 

.. ~},itL l 

.. i;!~~L 
T1Mf 
INT'.!l. 1 

111 11,,;,, 
INT\,'L 1 

- TIMF INT\!L l 

1 !Mr 
.. un•.:L 

T lMi-. 
.. INTVL 

T 1i'i£ 

Ill TIME 
INl \.c1L 

Ill Til•lE 
INTVL 1 

1 Il'IE 

! I I I 
I I 

I I 
I I' I 

ti( t·. 29 
l i l ! 1!· 1

1· II -Y I 
I I I ': j 

I I 
.: i . I! ! I I I! I 

** t. 
1
\ rroE 

h } ..... 

.;.t .. I. HE 
1 d '1 · 29 Dr .I. ; '1 i. I I . ··r.T I 'I T I 1

1 1 I 
I i '1 I I I . !._1'·-1· I i ,-1·1 

: .. ~" ;-5' o -. 1 ~- 1 1 1 1 1 
1 I ! ... • .. r. · 1 : 1· r : · 1 1 

i-
i i' 

11 

i 

! 

! 

u -*-H~i'EI - ~ i: .1 : i· , I I ,
1

• 1
1 

: 11 ~~rl'I \.1 ~ 0Y11t ~~t !, ~ : 1 
1

1 

1 

Ii ' I '1 :,, ''1''. 21,s Pr' $ I ii,! ' J..V r ' I • I 
1 j I , i I I 11 I •1, I !_, • 1 • ~ [ i :I I, • 

1 
I 1' I 

1;',j( . .; -1 , I i ,; II !'- 1 

'
11 

I i i I i 4~. 2
11? ~ ' ' II '·,'I !, .' '1 II • I· i 1". l, l ! I ii I : I, 11 I i 

I I I i I I ' ""· 0 ,; I I I I ** l., ~ ► 11 ' i l ~ . o o . 1'. ·1 , -., ~ i i I I : : : • • o1a ' i 1' I, I 
·. ~- ' ~ E I .! ! ;: C) -, ' ! I i I ; I i ! I ' . ! I I 

c • 0 0 I 
I 

i 

! 

i 
I 

u ·i JI" 
1 

1 i , 1 1 , 1 1 :' + r ; 1 1 if 11, 1 p /, '1 , , ! I l : 

H 111 £1 
1 1·1-12 9 rr t 1 

1 i r 1 -n -ii : .. 1 
1 

, ! 1 I 1 1 1 1 1 

r l 1' 1,1,1_.,zg~·, ~r it ! Iii 1:'1· .I ,, lfj:1- ~!]. :·1,! r, '!; I! 111 II 'II 
t II I I I ' I I 1' ·1 ' ' . I• I l I '1 ; i I I 

** I . ( E: i i ' / ,Li:· bt J. I I . !-. i. I I i ! I f i : : i ! t i I i I I I ' I I I ' : 

** .t ~r El 11 I ti' I I i ii 1' II 1

.11,' . H . I I . '! I I ! ' n 1 ,,I i ! 1' I ' I : 11 I i ; i i / I 

.' ..• 
IL '.!,._ .• I ·1 :I 11·· ·1,',. 291 ',~ti, 1 .i, ' 1· I I ' I I I I 1, 

_ _ I I . ,' i i° ! i 1 · 1. 1 1 I I ! ! , 1 
1 

i I : I · 

90 

I 
i 
I 

I 

I 

I 
I 

I 

I 
I I 

1( 

! 

I 
I 
I 

j( 

I I 
I I 

Ii 
! ; 

: I I I 

I I I 

I I I 
I I J) ~ 
I J,, 

I 
I 



.. I ll'lt 
I MTl.'c 

l I ME 
INlVL 

Ill TIM£ 
INl~'l 

,, I ;;~~L J 

TIME 
• un•.•t. i 

T!ME 
INTVL i 

.. TIME: 
INTVl 1 

.. f!M[ 
iflf' .. 'i .. 

TlME 
IIIII !Mt\ii... l 

fTMF 
.. IIHIJL 1 

TlHL 
INTVL 1 

11111 TIME 

.. ,! 0 rF 
INTVl. l 

TIME 
- INf\!L 1 

TIME 

- lNTVI. 

r r 1 ..... ta:: 
IMT',.'t 

TIME 

TH,[ 
I NT',}l 

.. TrnE 
l NTV•. 1 

TIME ... 
• TIME 

JNT'Jl 1 ... 
• TIME 

IIHVl. 1 

TIME 
INTVL 1 

• .. Tl11E 
INTVL l 

TIME 
- INTVL 1 

Tlt1E 
JNTVL 1 

'°' .. TIME 
INTVL l. 

- i~l~~L I 

TIME 
- ltlH'L 1 

TIME 
IIHVL i 

.. rIME 
TNTVl 1 

Ill THIE 
INTVL 1 

TlM£ 
.. JtH'Jl l 

T IMF: 

- ltHVl. J 

TIME 
l NT'.il J 

TtME 
Ill ItHVI.. l 

Ti Mt: 

- TIME 
l Nil..}L 

Ill Tli'lL 
1 N~·•,/1__ 1 

TIME 
.. INlVt. 1 

TIME 

- IN1
1
,JL l 

TIME 
Itn\!l 

T 111£ 
I N1 '•-'l 1 

TIME 

.l: ,,l~H E 

t:l"K -~i!-,E 
·I I 

I 

~ .. 

·uJ~~ HE 

** () ' tll'E 

*t ~-, ,i.-i 
** :i~; t•E 

i 
) I ( 

I 

1-
--t­
f 

i I 
i I 

! : 
i 

I 

~- ·, I 
I 

90 

I 

I 
I 

I 

1Q.~j 

_: 1,-;~ .... i JH' .HlfM~ IB:-+-+-+. ➔· I i-+ <X-++. ;+, rJ+_+:i+~·++-i-l-+-1--+-'"~' ,...___,....,..--14-+-1,,+'-1-1-++-..-1 -l-+-1-+-,-+-f' ----+. r(l-++-+++i +-1-......., .... Ii+-+-. 1-,· !H-1-+-+..+--;.-++--1-+--1-+++--l-l-+-i 1 .... · H-1-+-+-++-++4-+--+-+-++-+-+-1-1--l-l 
0 I - 'De 1 · 2 9 ~l ~ tOO 30 40 I 50 I I 60 I 70 I 80 90 1 

'* . 1,11IIME ·•I· '' i I '1 _! I··'• I '1 i, I I '°1 1,1..-1.29 IH i, ' ··,. -·! I i 1. i· 1 1 I I 

H ,!1fL1:: I . i. i- I t·. 1' I 11 I I 
• ..,.._,i.-i-1 'l+IIE-l.......+--1--1-r+-+-o,·1+·:2+!9++'0+-•+-(+-E+-l--~~--l-4-H-+-l--l-++-+-+-i,..+-4--1--H--+-+-i-f...:.l--1-· :..,,4-44-~[ .J,-!....;-+.! !-+--1-.1-1!--l-4..,...;.l+i+-+-+' ..:../ -1-+--1-+-~· ;...! ~H-1-l-++-+-+-+--i-1--1-+--1-+-;...i_:1-+I 

I o.r •129 U' (" .- · · · r ?ll:. ! I I i l 1· j I ! 

l I ·i. u-' ,. • '·' ! I ;I, ,I'_ '1,,· 111' II 1, i, 11, I I I 1{ i 

1 ,J .... :c9 c. ~ , 1 •· .- . _· .. •. I i 

. ·j I 

i I 

l-1 

i ; 
i I 

I 

1 

I l I i 
'' I 

1, l. ff I it I I! 
[ i I , I 

'L Ii I 
ii 11 I 

TT 
·II I 

if j I l 

ii-, . 
1·: 
, I 

I 1 11 
I I 1 

I -:Ii 
i: 
i I 

11 

E. oiof 
i I 

~_,. l I I 

I I 
i 

~-00 D ~ 
;·I l 

I I 



.. I lf'ifc 
IN I \/L 1 

1 ! Mt­
INTl}L 

-T!MF. 
IHTVi.. .i 

TIME 
Ill HiT','L 

Tl 111 
-INTl}l 

f 1 Ml:' 
1 l,/T•,;: 

r Ii·li: 
- IHHr:_ l 

T 1 Ht' -fN ! \.':_ 

T Ti·lC 
(t,,Vi 

T f Mf: 

- INH/L 

TJME 
INHJL 1 

- Tli'lE INTVL 1 

llllt TIME 
INTi}l 1 

TIME 
- IIHVL 1 

!!ME 
INTVl 1 -TIMF 
!iTTl.Jl 

Tli'iE 
- tl,tf\ll. l 

i IHI:. 
INT\ll I 

,.. TIViE 
IH1 'v'L l 

.. TIME 
IIHVl. 1 

TIME 
I .. IHTVL 

I T 111E 
I ... INTVL 1 

TIME 
IIHVL 1 

I - TIME I . INTVL 

» .. TIME 
Y INTVL 

TIME 
I NTVL 1 .. 
TIME 
INTVL 

• .. TIME 
lN·1 \.'I.. l 

TIME 
• ltHVL l 

T !ME. -=- INH'l I 
TIME' 
INfVL 

- TIME 11-lf\lL l 

IMTVc. 

11 ME 
IIIIII INH'L 1 

TIME 
... INH'L 1 

TIME 
1 r:T'...'L 1 

.. n~t:L i 

TIME 
.. INTVL l 

TIME 
INTVI 1 

- T ltff !Nl i,._ l 

TIME 
.. HHvL 1 

T lhL: 
.. INTVL I 

TIME 
lNTVL 

- i,\~~L 

TlME 

I 

'.s. l- l Ji' E: 

;;: ll 
'
~ I I I '+ ! I •. i I i ~ I ! I ! ' tj , I i I I ! 

i.,,•· _·l;) ~ ·t I'···.- ! ·I i l I ''11 I 'I ! I : I, II I I I I • 1'1 ! ! I ; I' ! ! ! I ; I i I I I I I I 

I 

I ' 
i 
I, 

I I 

I I 
I 

I 
I 

I) t 1tD:: ' - y, r• l ~ 1' i I 30 l i · I i . 40 ·i r I l J "n I 60 I 70 i 11 80 I 90 I i 1( 
:na ·. n E I I I I 

i I I i I '1 I, 1 

i

1 
Ii i '. NJ! j I ! I fl _.,. ~U, f:: 10 1o11 ,,,. 

1
1 ' ' I I 11 I I 1

/ 
1 

ll<r.29 biit I: I I' I, i .i l -Ht- i .,..u rl• I i! 1 I I I II 

** ~ -~ ,~ le • c 
O J J 1" 

1

. :,• 1 : 1 1 i I i . ! : i I r , 1 
1 

1 I ,

1

1 1 1

1
: 

1

1 
,1 

1 
1 , 1 ! 1 C f / ..,;' ,~ 11' r • 2 9 ~ ~ 1 ~ I I , i ! i I I I I i I I I I I I II I i, II 

* •ftfl¼t~+++-+-1-H-+-++++I ,-' +-' +-+-H'-+-+++-.+-t-t-+-11-H-H-ri-++-' .,-' +-+-~-+-++-,' -1:M::' 1-H--+-t'++-i-' ~I t-i-t-H::::i,;t+++++-1 r-1 t-Hl-+-+++++-+-+-1-Hl-+-++:-++-+-

t: \"',·•pi: i:, r •"-~ ~ l,i, J I ! ii I, I, ~~1 l
1

~

1 

i. I ! !( l!fµ- ICfc-l.- ;, ,_. I ! 
1
:1D 1 { I i

1
o ,j ~. 

1~. , .1~, ~ l " 1 1 1 , Yr f,,, i ~' • J i i .. {l ! 1 1 1 11>,t• 

I i 
:: µ 

~ E ( ' • :29 ~ ) . '. I : I . l 1 ·I. I i .1 ·. i ! I I I . ' i Ii ; ! ''11·1. I i I !I I ,. 
_ 1 ll 1 ,I! 1 I 11 1 ! i -1 I I ! 

**~~t11.1--+-++4-+-+-~..;..-+-1-..;,..i.,+-1,..,._..._µ1 ... _l--1-+•+·o.;..·.,..'.+-+-~I ,--+--+--1-+-+-+--,..!+-+-l-i--'!-i-..+-t-....++-+-.--H'--1-',,-+-1-I-+-+---,, J.-1,.i +-+-1-1-,1-++++....+-+-+-Hl-+-1-++-+-++-+-+-+-H-+-+++ 
, , ,,,t -q - 1· • • · .... I - •• -l. , !1 • r' i ! I , . ! 

'..:$'. ~ ~ !• M 1o 1 , .. ,; i,, • _;j 
1 

1 
1 

,1 

ildr. :;:.9 t b ! ', 

** ~t i I' E I ! i I ! i I I 1·· l .• i i 1,· ' -! II 1' I I ,,: : I, I i : ' i i I· I i 'I I I I i 
'}i ,11 1~1·~-Li:<,lpt· : I 11 1:1,: I I t 

* L ,. _I : ,j I Ii I . I- ·. I I I I i I i ! : ,I i ' I , ' 

* I 1_ .l~~,tti~~ ~ p j. ~ I ·11 ! : i I I ' I I ' I i I I i I ! 
* )~ ~, r, E! ..J: 1 r 1_ 1 1 1 

1 
. (,10. ! 

1

1 
I 1 1 

1
, 1 ' I 1_'. o,o 1· ' 

1

1
1. 1 : r 

I I • J. l~d~ •129 ~ b O I I I I ! ! I ii I I ! 11 I 

Ii I 

! i !,I 

, ; I 

T 
I' 
!·I 

i .i- ·J 
( r . i 

I 
·1., .. 

I ·r· 
1:1 

-~* ,4,. 2':c p .; • 

oo·-;·~: :,.~:,!Jt#l-~<::B 

i J. 

u ~: . )l IMEi ! I I I I I I 

-; 

1

1 ! 
I I 

fl 

Ii 
j I 

I 

I 
I 

70 

i 
I 
I 

I 
I, I I 

I

, ao, I 1· 

! i I 

90 

! II! 
I: \ 
I I I 1. u 0 

I! I I 

E!'l I ( 

I i 
i 

..:.p "'' 
!lei". 28 

f 

{ (_ 

j( 

! I 
i 

! i 
1 I 

f" I 

I' 
! I 
, I 

I 
i 
I 

! 
I 

I 
I 



I l rJt 
.. IN1 1~'L .. 

T!MF 
INT\IL 

.. I~'1~L l 

.m%_ 
TIME 
llfli-'l 

- flfk INTVL 1 

- Til•lC: 
INTill. 1 

TIM!:' 
- INTVL I 

TIME 

r J Mf 
HHV! 1 

TIM[ 
Ii·iT\.'! 

- T1ME 
I f)T'. 1:. 

- -ilNlc 
!IH\,'I_ l 

T! r·1[ 
111111 IMl~'L l 

TIME 
Ill JNTVl. 1 

r !NE 
INT'JL I 

- TIME . IHTVL 1 

.. TINc 
INTVL 1 

-T{ME 
INTVL l 

: ..:.nt... 

llH\h 

- TIME 
ItHVL 1 

Ill ;~~5L 
•· TIME 
• .. lNT\.'L 1 

TIME 
INTVL 1 

., .. TIME 
t INTVL 1 

t W T!ME 
INTVL 1 

TIME 
.. INTVL 1 

TINt:: 
.. INT\it 

T I11E 
!NTVL 1 

.. i~~~'L 1 

TIME 
T fil t,,1L 

- TIME INTVL 1 

- TIME 
INTVL 1 

TIM~ 
- lNfl/L I 

11MF.: 

- flHVl 
TIME 
IMT\.1 L 

fIMi' -
- l'Ii'IE lHTVL 1 

TT!-1E 
... Ill lNfVi l 

TIME 
JNT\IL 1 

"' - TIM!: ., INTVL 

• .. TJME 
• INTVL 1 

Tii'tE 

I h,E i . I :, !I. I . i i I I! ! I I i 

! 
I 

I 
l I 

I 
I 

! 

i 

i 

I 
i i 

! 

I 

I 
i 1( 

i 

. I 

I ,.r :2~ · ', l I / I / 11 ' 1· I, 1
11 

i. i i , 
I ! : I I -! : . • . I I i 

::t,jf;lj~H1,~'it1t111MEE+-+-++1+-,+-,r_H,:H:-+-+-+~-+-~++1(+-+-t-H1-+r+-t-+-++.i..+-H-Ht--t'',-t,)-+1-+-i!++fi+-_ H-r-1.r+'-''--IM--++_-:-_:+-.r~iri1 t-:1--+1--rl-+l++-r-lt-t-tt,H--t-+r-++~ .... l,+-1+-!H-1-+-+-t-++++-+-+-+1--+10-tD-+,+ ,, 

! 
u,. r • 2 9 e 1·, _- •:.! 

1

: j . • · t -·· I j I I 
~ ~i' J.-'IHI-HIB-'"-++++-H--+-HH-+-+-1--1-+++-H-H-+++....+....+-H-H-+-'f-+-I-+-'-.. +-.++-11 +-

1
1-+-+--+-+-i-' +· +'+-t+-t-1 H-t!-++i -1-+.,..1 ++-H-ir-H--+-+++-+++-+-i--H-++++-++-+-+-H-+-+++ 

0 1 1©: r • 29 :.00 / 30 l ·40 · 1' I 
1 

1

so
1 

. -, I_' 'j' ! l60I 1
_i !, [ I 70 ! 80 90 1( 

:n: · · ,1IME. I I I I ·- I / I I 1' I I 'I 11 .. .. 29 3 l 1 ' I I ' I I I I i I, I , I : I 1 , i , I 

11, ,- • 29 1 2
1. ___ 1,·_ ~ ! ·:

11 

_':· l I l i ! l / · · 1 ·er.'. \ I i \ I I I : I 
I 11 Ii : I .: i I ! ! ! I ! I I I 

,.,I,.?:," r 11 . f ,, 11 i, i ' I , , I I ! I 
I I . ·1·1 i ! I I I I I I ,,J,, ·:2h rt ': I ... I· , . • I i / 11 j ' ,! , I ! I I I i ' I , 

I. 
Ii 

I 



firll::. 

Ill INHIL 1 

TIME 
lNT\H .. l 

.. THI£ 
IHTVL i 

TlMF 
liHVL l 

- T!M[ 1 r(ft}: .. 
T!ME 

- i.Hl','. l 

T1M( 
• rwr•n 

TI rlf 
HH\IL l 

- i~~t 
Tl ME 
IIHVI 1 

- T:m:­INTVL 1 

Ill Tl.MF 
I MT\/l J 

T Il1E 
.. IIH\.'l l 

1 IME 

- INTVL 
TIME 

.. i!1~El 
TIME 
llHI/L 1 

- Tli1E l 11·1 ,,L 1 

Ill TIME 
IMTVL 1 

THIE 
t .. INTIIL 1 

i TIME 
t - INTVL 1 

I it~~~L 1 

I all flME 
t lNTVL 1 

) .. TIME 
• INTVL 

TIME 
- INTVL 1 

TIME 
INTVL 1 -TIME 
INTVL 1 

.. ;~~0,_ 
TIME =• lHf'./l 

T I11E 
liHVL 1 

Ill TIME 
HITVL 

1111 TIME 
!tH'-'L 1 

TIME 
- lflT'.,'L l 

TIME 
.. INT\/L 1 

T f/'llo 
!NfVL l 

-m15t. 
_ TIME 
- !NTi!l 1 

r l i1i:. 
INTVL. 1 

.. Til-lE 
INTVL 1 

Ill rim= 
1NTVL 1 

TIME 
Ill IN"'o'l 

Tl Ml 
• - INTVI 1 

f i !'!E 
UHVL 

11 

- TIME .i, IH ! l'!... J 

• ... TIME 
• Il'iT'...1 L 

TIME 

! 

i·t: •. ,_ 

I 

** i-Hr1E 
,J, l 

I 
I 
I 

I 

.r:t :{1'H,1 
I I 
I 

.I 
-44: 

I 
I 

I 
Ii 

70 

:t:::t. ·i•:• l H El 1 1 1 I ! ll, 

1 

.. 1·, _ _ ii . . t-:d1"' I, 'i 1

1 ! 1,. :_ · ,-:· .. 1 u. L.\ 
!l J I J ,4[ r • 2j9 1 ; ~~ - . I I I · [ ! i, , .I 1 ..• 

ton~ ~tr-:! I I I Ii, r • :;: So l ; I i ·· , . · ·'!' I 

r 1t I. 
I ·i 1 
' I 

I I 
l I 

:Ii I 

I I ... II . II i ·11: II I I l I 
;N, >'1 ./:;; 9 µ · H I I / , I 

1 
1 : 1 - • I I. ! ! . ! 1·1 i 

** C ~ MF.: 

~ 

! I I 

I 
I 

1 Ii , Ii I 

I 
l 

~, ~r E ** ~ 

** t: . I ~PE I 
1 

. 
1 i . I ! II 1· :'. ,·. , II ' I 1 '! I i i I f' )ii' I_ 1t. 219 l, ~- , · 1· i 11 I I r 1 ! -- 1 · · , i : 1 I . 1 • ·- 1. • , 1 , 

I! 
I 

I I 
i Ii 

. I Ii 
I I 
I! 
11 

I 
I l I 
I i 1 

I' I, i 

I 
I 
I 

I 801 

I 
I I 

I 

I 

Br 

I I 
\ 

I 

I 
I 

I 
I 1 

! I 
I 

i 
I 
I 

~ 

! 

I 

I 
I 
I 

i 

I ! 

.[ 

l 
i I 
I I 

! 
i 
i 
I 

- ' 1· 
I 

1. I, 

! 
Ii, 
I: 

i I! 

I I Ii 
I I 

I 
j ! 

i , I •~+• 

I ! I 
IC 
I 
I 

1 r ) (' 

' •, r 

I I 
I I 

i ( -

:t.f 

** "~ llH : ! i i 

ii Ii 
. l 

I 
I 

80 I 

I': ! , ! 

** ~. '.i~(qllME I I I II I i I 1
1
1 1', ' 1 l: ·1·· t l1. I I I 1·· I I T: ! I ' :, j ! ' i I 1 ·1

1 

\ 1 I 11 I '1 I j I 1.t ,., .• I! I' I ! I '' ,· 1.1 · I 1' I I I l I ! 
:
·. I ti 1,,,.. 21,9 1 ', ·'), C I '1 I I I I I I I J I - ·j I I I I '1 ' I ; ' n 1 ! I ' '. I : 1. , I i , , . I ... ·I I . , ... ' I . . I ' . I I , ........:;-..i; I I·_ r i · , . , , i l I 1 : I:· l - ·11 ·1 ·i j .. , i. I Ii • ·, f 

I i I 1 : • I!! 11 : 

• .. '.~-·'.,_\I ~i IJi I• E I I 41, ~r • 2:::-,.,9 llf ~ : .' 11 1·.I,_ 1· I I ' ' I 1 . ! ·~ ' l _. i .1_ ! I· ~i -r_ I ; 1. 1_ ! r' r ! : I i l II ·, I I I I ~ i I I :t:f»~!l:I I /101 -~·,.,_ LJ·, ·,, I 11 . ~ (4 I 1/ 1 !1 i '1pµ',((f 11 I Ill 1'11.·~ .. ~_(/_. , n . • ~ _ • , I ' 'i / · ~! i i I I '•1 i i I j I I I f I l , , ' I I i i I ! , I. I I· I , '.1 .' r , 1 r, ' I , , , ' , ·1· .,1 , ' I I ' , I ui·~~r-EI I 1 j I . :·.'! II Ii 1! 111·!1 iii I l:11111 ·1 1111!1' JI ii I - ! I I i, ·i. ·1,219 ~ . ii, ii II I 1 I I I I I I I 1· I ' I :It:!: I I i I I ' i I . ' ! I I 
1

1 i i ! i ! 1
, I I I I i I I I I ; i 

u.J.j l•F. j12'} '! 4 i I iii' 11··!! !! \:1 I qrr, 11:11 1?1 ii II l'I 1111! !I II ~ 1 , ,, .... "' I , i , .:; ; ! r : ·, i : i j I i ~ f 1 , i I ~ , : , 1 . 1 1 , 1 1 

! 

I 

I 

I 
I 

I, 

I 
i 
I 

I 
I! 
i 

! 

I 
I 

I 
I 
i I 
! ! 

i ! 

I 
I 

I I I 
1,90 I )C 

Ii I 
l I I 

I I ! 

I 
I 
I 
I 

i 
I: 

! ;! i, 
•!· 

I 

! 
i 

! 
i I 

I : 

i Ii 

I 
, i Ir 
r ! ; 

! I I 1 

111 i 

i I rrij:. 
I i I I 

I I I I 
I I I 
I 

! I i ! 

i I i 
I j 1 I 

'; L 
i" 

I I 



-
TIMF 

TIM!' 
iN"l\,•L 

• T:i~t , 
TJNE 

- IIHIJL 

TIME 
1 t~TVL 

- TIME 
INT')L 

Ill lIME 
llH\!:_ l 

TINE 
.. INT\ii.. 1 

: i f'lE 
.. !NT\li. l 

TIME 
11-!fVL. 

THIF 
IIHVL l 

.. T!Mr:: 

- TIME 
J N"T'"'l i 

7 r r:F 

- INT\IL I 

'!MF. 

- JNJ\•, • 

TIME 
I Ml •.1;_ 1 

Tl i·J~ 
INT\.!L 1 

• TIME 
• llH VL 

.. TIME 
• INTVL 1 

• TIME 
I 1111 INTVL 

I TTME 
a llf INTVL 1 

• TIME 
IIHVL 1 

I .. TIME 
• INT'JL :! 

ii .. THIE 
ItHVL l 

TIME 
.. fNTVL 1 

TIME 
• - INT'..'L 1 

• TIME 

• ... IN fVL 1 

TIME 
lM"TIJI l 

T tML 
.. ItH\IL 1 

r Ii•H 
HH'JL 1 

fllll TI ME 
I N1Vl 1 

- TIME 

TIME 
- i!JTVL l 

T 1 Mt:: 
Ill IIHVL 

.. 
Tli'tE 
Ir~ r \H_ 

T!lff 
i HT'}!, 

ti~J\._"• L 

TiliF __ H<f\/L l 

TIME 
11-i-n:;_ 

""• TIME .... INTVL 

TIME 
ItHVI 1 

T!ME 

H l 

i I 

I 
.n --i" J1,j:.:J l I I i .~ J,, I \I I I I!! Iii 11' 11.,,1:, ! ! lct \i I ii I ~·Jrr! 1)J ! II Iii i i I I I ! , i t ~ ... 1 - ,.¥ .,. , I i, 11· ii I , ~ n , i I 

,I - ! ' ! I . 'I I' ! I I I i i 
·t=~•tfili'fir.~ri-mmtt:tt-rtttttr;-, tt-rrm~<i-rtttttTTtt-t-Hm-+-+-tTttttrrtt-tt-~:ii-H-tttttttttt-+-rmrti-t-t-ttttttti+' 

( ' .... "" I',-. 29 ' '' I ! ! I : I ! I I I : I i I I I I I 

n ,i:l~lt-E ·.01- I ! II ,c,l:,, I! !, :I iii, I 11'"'" ,J.-'l·,, I ., .. lie ,r ,·, I •.. ii, 
I t" , .,:.:,~• } •• ~ ... • ! 

I i i ! I i-4) I)~ : ,~ • 1 ~ ~ I 
---fl 1"if"'Hhlif11,t:H--+--t-+++++t--;-+-++-t-+-i--+-1--+-t-+--t-++-+. +! +--+++-l++-t-,-,--+-t!~ ...... -+++++-tan-t+-1-H-H-+--t-++++++++-++-t+-H-i-H--,-,--+++++++-+-++-1-H~ 

n·( it F HI:.,.'-''' ~ ,20 1130 ' 1 ,I 40 ', , 1.( 1, .. ,, .... 4~Q .. ! (: ,14--1i0 70 80 I 90 1( 
l I , I I --,.,. 1 l. j , I I I 

Ii It1E 

:t.* ~ : .1 II' E 

l· 
I -I -1 I ·1 I I i ·1 : },;,~. I I I i 

Ii< I • 
2

~ I + - ' : . i I 1 I ' . I ; : ! I 
**~H,-;ll>illilH-1-H++++++++-+++-+-H-'1H-1--+++++++++-.,..I ++H-i--H-H---hi-++-i.+++.,.++-+-H-'H---++++++++++++-+-+-H-1-H-H-+-+++++++-+-+-+-+-+-+ 

i,r.23 i':,,. _:: __ J -.•,'11 __ ' •-F J [•I I i1•i ' ' ! 11' I 
u ~ ~ ~ a £ r c r • n i , · j · · 1 ·I : i -- I : : I I , i 
u: ?fill'E I q, . 2~ .--l- i ; '-' ! i i i I I i i I l j ii :, i I I ! : i i, ·11, 

I : t I . ' .. -- . ' . I I : ! f ! l ' . ! I : I : l I I I 
**Mfl,iHl-f!f11EiH-I-HI .... ,++._,+_~++++-+-+-H-!-HH.-1.+.+++++ __ +.~+, .... ,-i-__ +-+-H-H-jH-1-++++-r-++++_:+-~_-.... 1.,..~.--,f-(l-1· ......... -++ .... 1++-H-++-i-l++-+-+-,~;...rl H-(H-t1-H-H-H-++++-+-+-+--,-;-
:;-;j ,/ i HE 'U ( C .l ~ _c.t-.. ~ __ , , , ~ J) 

" , ':>r.l b I • ,,, 

I i 
I I 
! I 
, I 

I I 
! 

'_:I 

. f 

I 
I 

.. l I 
< :: i 

l l !I! 

I 

I : 
i I 

i 
I 

I I, 
: i I 

I 
i 

11 /. I. I 11 

1,, I i I 
I t 

I i 

I I I : I I 

i 
i I, 

: 

Ii I 11 11 



I 1MI=. 

- ltJT's'I t .. TI riE 
T N'f(!l 

r [lff 
IN rvt 

I"'[ MF 
IIHVI l 

--i"U·lf. 
1 i--rr~..,it . .. 
TlMC 

1111 lHTUt 

fl ME 
.. IliT'.Ji 

r IMF. 
INTVL 1 

- ~~~~L l 

TIME 
I i~Tl.}L 

.. TIME 
INTVL 1 

- THI£ INTVL 1 

TIME 
- lkTVL 1 

TIME 
.. JNT\JI. t 

TtME 
l1HVl l 

r J i·IE 

- INT\.'i 1 
TCME -TIME 
l NT\!I. 1 

- TIM£ 11-iTVL 

TIME 
,. ... INT'.'L j 

• TJME 
II - INTVL 1 

TIM£ 
IIHVL 1 

i; .. TIMr=.: 
• lNTVL 1 

.... I~~5L 1 

TIME 
Ill INTVL 1 .. TIME 

INTVL 

TIMtc 
JNTVL J 

... ;~•:tl l 

Ti Mt 
.:::lllf i;:1•.: .. 

TIM~: 
JNTV! l 

.. fii'lt: 
ItH\iL i 

.. TIMF'. 

TIME' 
11111 lN1itL 

TI ~ff 
Ill JNT\/l 

TIME 
I t~T 1,}L 1 

TIM!:' 
.. 11-JT\/L l 

TIME 
I NT')~_ 

.. TH1E 
Il·H'-!l 1 

- TINE:. INT\IL 1 

1 i '.·IE 
.. ltH\11 l 

TIME 
~ .. HnV!._ 

TIME 
INT's1 L \ 

11 

- TIM£ 11 · INTVL 1 

... i1W0t l . . 

THIE 

t:1< : . 1 ! ~ E 

~ 
~:;~ .. 1, 

i\ 
:1:1. · ~ ·1 I~ E 

·11 ~ !!1, E 

I I I 
** j 

I,,]'•, 
t:.t . t l ll'E 

:j,.;j: i, '1 i? 

** ·- -,p-111 
U: ir)'.'' l'E 

:ll.ll \)(ti E 

+1 · ?) q. i-. l 1,,-. r I.~ I, •. I ! t\ '! j i I i l i i 1. l ! ! i I i i 1'1;-
1.i2r 

I' !,f 

. j J, p i ·1 T 1 1 li I' !!i Ti. I ,! I', ' I i I : 

i I I! I I! i ! I I i I 11 

1' I it i I I 1 '. : i ' I T I i I "; I I I i ' I \ 1 I I 

i : i ! I! I! ! i ! ! I I I I I 

i 
i I 

Ii I; 

I\ 

! ! 
11< r ·[·'9 i ' , I ·1 i ! : I ! j ! I : ! :I '1~ i I , _i I 1, II;· • ti 011. ' I ·1· I l~' 2 • o o I I i • o1o I , 

1 
I ! " \,io • i b 1 

I { • .i:.-::9 1 ''. i 1
1 

! ! i ! I I' I I ' i ! Ii ! I I i I I I I I ; I I If ' 

tier \19 ~, '. 11 I !1 'I !i \ jl j/ ·11 \ ' \ I I I I \ \ j l II \11 r ! '1 I II, '1 i ! 'II ,, 

-'U ~Hf.:ij,"41-ioi-+++-H-H-i-++'-+++++-' ++HI -++-+I-++.;..'+' +--Hl;I-Hi-+++l .,..
1 

+-i-1 +----'I-++'+--;-!-: +I+! -;-'J... ii H-i-H'...;.' ...,......! +++-+-I H-i-+-,--++-h-,-: .;..+-H-,1-+:-++-H-...+.j....j-lH-f-H--h-
1 D: r • 29! l ~1 1 

30 '1 I i \ 40 I, [ 50 
1

' I 
I i ! I 60, I I I I 70 I 80 90 1( I 

' 
:t.t ·. 1111 E I I I 1

1 
!, i I! i : i ! I I I '1 ii Iii I 111 I I I, l, I I 

1
1 '1 I I •. '.2'.; 1 ~ , I l I f i i i 1 

1 I , i • , I 

I 

i 
I I 

I 
I 
I 
i 
i 
I 

, , "I 
I I 
I I 

i8o l 
i I 

i I I I 
! i I 

90 

l I : I 
il ()O 1 1

1 

, I """ ~ ,,.. r 

I 

i,, ! ~ ... 219 ' : < (-' 

: I 

I I 

1( 
I 

i J j 

" 



I i rJi~. 
l 1-11 ',/l_ -1 I~ -l ~,; l 

.. TIME 

r 1 i11:. 
• nnv1 1 

TIME 

- lilT\iL 1 

; ! !'!F 
I NT l.'L i 

- f!ME I H1· ~.•~ 

• I?t~1, 

TIME 
- INT\>l l 

rt MC 
I tfi 1,.n -TJMF: 
lHTi../i. J 

f!HE 
.. INTVI_ l 

Tili!' 
IIHVl. 1 

.. fIME 
IIIT\IL 

.. TIME 
IMTV;_ 

Til-1E 
- Jt!TVI 1 

f !ME 

- lNT\n_ l 
T !Mi:: 
INTVL I 

TIME 
- !!·•T\/1 1 

Tll'I£ 
INTVL 1 

- TIME 
INTVL 1 

- TIME JN1VL J 

TIME 

- INHIL. 1 

, TIME 

• - IHTVL 1 
TIME 
INTVL. i 

• - TIME , lNfVl i 

THIE 

- lNTVL l 

TIM( 
11-ll VL 1 

"IIII Til'l[ 
TNT\'l 

TIME 

- IHl\/L 

r IME 
Ill IIHVI 

lli'i!:.:. 
IN !Ul l 

.. TINE 
1/H\ll 

TI 1~r... 
- TNT\![ I -TIME 

INI\Jl. 

TTM[ 
INTVL 1 

l J Vi£ 
- TNT'J! 

l"{Mic 
.. IiHVl l 

T 1rHC: 
l r!r:..,tl 

- TcMFc: l I{ r• .. :i_ 

Ill TtNC 

TIME 
.. IHT'}!. " 

J IME 

,. - INTVL l 

T!ME 
lN'IVL 1 

8 

- TIME • IHTVL 

TIME 

! 

l' 
I 

1,1 
I, 

ii I I 

I 

I I 
, I 

! 

i 

I 
: I 
, I 

rnP 
I I f't' 
11 Iii I 



-
11111 .. --INHiL 1 

- Tli'IE lr!Ti}l. 

TIM;-

- ldl'.,! 

TIME 
JNH!! 

.. T!ME 
lNT\!L 1 

- r i/1L l 1-JT\ll 

TIME 
- INT'JL i 

TIMi: 
- INT\!L 1 

1· IMC: 
!IH~'L l 

-r r i•tF 

fl,'•1r: 
lli•-\H 

Ill ·11i'ic 
I HT'v•L 

- ril% 
lNl \IL 1 

r iM;:..; 
Ir 11111 INTV!_ , 

• THIE 1tlllf lMT',.IL 1 

• TIME 
JNTVL 

... TIME 
• INHIL 1 

TIME 

- lNTVL 1 

rirli: .. INTVl 1 

TIME 
lNTVI. 

TIME 
INTVL 1 

T1Mf: -=- IM1\JL l 
TIME 
INlVL 1 

• 

111111 Tr.-1[ 
INTVL l 

- TIME 1 rll'JL 

r I r·1L 
.. I,H',JL 

TIME 

- IiH<lt 

f li1t 
nn~•t 

T l"'U:: 
- lN1\JL i 

r IMF 
T ~-!T ',!'. 

- TIME 

.. THIE 
INTVl l 

f iME 

- H!Tt', 

"TIME 

- iWfVL 

TIME 
IHT\IL l 

- f!ME .. INT\IL 

r I l·IE 

I 

I 
i: 
: I 

.J (Cl l·E 
-<-4 j -

:ttr\:, 1 ~H, 

Ir E 

I I_ I l Ill ! !I I l l 11 
i I I I I I l i Ii I Ii 

i 'I 

i 
I I l I !11! i I I i 

I I i I I i I i' I I 

I i 

I I 

I I 

, I 

i I ! I : I i ! ! I i ! ! ! I I i 11 i l I l l i l I 11 

1 •J- 2
1
9 ~ _,,,. I 11 r 11 ll: 1 

: 11

1

1 

J I' ,~t1.;1~ 
I 1

1 - ,, ' I I i1 
1
, I !, I I, i, , "I,'' 1 1 

l~j, 1' I_ I ,~ , . :~is · P , , i I 

i Cr. 29 l3 (" 

') (( 

I Or• 29 3 c I 

·+1-,2~ 'flt 
,i,,1f') [)' 
i · .rl .12'? Li ["· 

i, JI \L 9 I~ , 1,: 
. ! 

,. ' . :.s ll' ! 
I . ,,,, 

lac, . ~•":, ~ .' ··' 

Ii 
r, ' l--- :._ 1 · ·11 
' I . , 1-1 I: : 
I l I ) • I,· 1_1- ., 

I i I; 
I Ii 

i I 

I 
I I I 

1 
1 

ij I , .- .. , .!J- Pf-- ,·1, I:, I ! 

1 

, 1 
I' ' JI,.' ·, ' l 11, I l t ·f, ! i 

. 1· ' I ,, . :_· 1 .· ~ I I I ' I 
1 -J ; 1 ,,-· i · ! ·11 1 1 l r ; 1 11 1 

I 

I i I 

I Ii Ii i 

i , - ,..~ r . : j : -I r1 :i : .. ·_i _ : 1- :r 1 : , 1 : i i r : 1 1 111 
**~~~-!-+--l-l-4-!-~.......+...j.-,.-l-l-4-!--l-+-l-l-l--4-!-+--l-l-+4-i-+,44...;..+,--i--!-1-~l-l-l--..1-l-l-....+-.µ...~-14-i_;_+-4--+4-,-1-,-14-,-1-4-+-4-,-~....,....-1-4--1-1-4-1-~-+44-

I 41 · 19 ~ l7 f I, I I !. I l 11 i i . . 1!' llj ! i I I I I 

l I I I I I I ·,1 I I I' · ... ··-+'1 !I( i: I ! I ! i 1' 1· ! i' i 1, , , 2!S ii~ 4- I i I I ,· . 1 ; - , 

,'. 11· I : I ! • ~ : I I I I I 1' ! I I I I i I ; : ,;·[ 1 · I'·'··. . ·11: 1 I '1 ! I I I I I ' ,· ! H•;f, ~~El 1, 11 I r' ! , , I, I.. 1
1 

:.

1 

__ _

1 

__ 
1

_ l-
1 

1 

! I, I ! I! 
1

! 

1 
1 

_i 

', I . I f'1 • ·l) ~- I, I , I_ I ,, i ii r I' 

1
1 ,' I I [

1 

I n .l .1 ,: , .i I ~ , I , i 1 1 I 1 :. ::,. : • ·t I I , 
1 

! I i I I ! , I 

I ·1 I I : II I ' k1'<t~ r r i ! i ! j !. ll_; i: -- . J. i I l '.' l [ ·.r r I ii i, i, i I i I I, i i II' 11 : 

't 1:l t-l ~ ~ El i I I I I, ,.. .. . '1_· ·'1 ! '11 i' , II I' I, I: I i 1' 1' I i ' ii II II 

1 I l : , i 1 , < r: .'29 ~ t '. i I i i i 
1 I I 

,,r 
11'(...j 



TIME 
fllt. INTVL 1 

Tl M!c' 
- r:nv1 .. 1 

fIMF 
!NT 1,,'I_ 1 

- TIME 

f IM~. 

- HiT'-./l 1 

Tl t'IL 
ri,1·1 1.1t. 1 

- Tll1i: 

r 1i'1E 
,.. lMf',!l_ 1 

l If·1Z: 

- HiH'L 1 

irl rvL 1 

- TIME 

- Tihf. IN fVL l 

i J lff 

- IMT'JL 1 
flME 

.. INT'}L l 

T !ME 
tNTV 1 •• ! 

- it11~0i_ l 

rJM[ 
- HJT'.li I 

TihE 
ItHVL 1 

- TIME INT'JL -
·-
.. 
.. 
-.. 
.. 
.. 

INTVi.. l 

-Tli'IC 
r,n' .. 'L 

TIME 
- li~l 'JL 

1' T r.[!7 
llf iHf\lL j 

- i:1~~'L 
' .. i ~~51 

T!ME 

l l I 
I I 

I 
I i. I I 

I I\ 

ii I -Ii 

I 

I I 
I 

i,, Ji 1 *··. F ' I I 1 ' I I " ! rl ;..,,x11· I, ;.· "••t·, I 11 : 1,: I I 

I 
: i,:, .: o i:•'13,: l., I ! ! I .,, I 

I 1 1' 1 , 1 - ~.: i, 1 

1",tt .. ~~r-r.:: ' I i:: i: -1.i · i, 1 • 1 1. : 1: r 

I I I ! I i i I ii 
, Ii I .. ! 

Ii i,. 11(" "!"'IU i·r. i. I : 1·1 ! ! ! I i : , I ! ·1 ii i I : ii 
:t:f. ~. 1J r!1• i:: i I I •· i i ! l i I : I :, ! I -·I·!, 

1

: , :,, i
1

• 

1 1
1 

1 

, , 1 I! 1 • • 1·+:i •f-iJ· t• 1 1 ·I· I · 
1 

: , , , I 

I 
i 
I 

i 
I 

i I 1 

! ! I 
I I 
I 

• t: ~.: - ~11• E I !: I! I ', r.,: , !, !J Ill,~ j.,· .' ' I. . ·1· 1!. I I ' I ! ! ! /, I. I i I I" l [ I j I 
'P 1 .• ·.!. ' : , I 1 •·. ,,.·1•• i : i i i, I: ii ·r. ii ..I_ •J ·'11. 

if h 1in: I i I i i ! [.! • ou:1_1 ; , I "' - ,~ EJ " 

I,, I I 1',,. ·.,,,, ' I i I 11 I: I :,·. I,, ii I I ; I, ' i ·n ! I 
*'t~t~.:~'IJE'I:: :i, 11!' -!: I ' if 

'I 'l : I i r • '•?1° ·1 I 1 , i I I i ! I [ l ! ! . l 1 

. Ii f:. 

i •1•·. 3,) D ~ •· 
i ". :,,j 

r ·r-. ::.IJ ~ 

I l 

I! I Ii 
! I I I I 
I I Ii 

I ! I Ii I i 

I i I 
I I 

I! I 

I I! I 

Ii 
I 
I 
! 

I! 
11 

I I 

I I I I 
I ' 

1) 10 20 30 I 

I i I 
I I 

I 
I 

I 
I i 

I 

I i 

I I ! Ii I I 

I l I 
Ii I l ! ! 

! 
I 

I I 
I I 

i I I I I I I 
I I I I 

I: 

! I 
I 

I 

I 
I 

I 
i I 
i 

I 

I 
! 

! 

I 

I 

; 

I 

! I 

• 

I 

i 
I I 

i 

I 

I 
I 
I! 

! 

i 
! ! 

i 

I ! 
. 'I 
11' 
ii! 
i' 

11: 
I 11 

! i I 
i I: 

i 
I 

I 

I 
I 

40 I 

I I 
I! 
I 

i 
! I 
I I 
I I 
I' 

i i ! 

i : I 
I 
i 
I 

: I 

! 
l" I 1\ 

I ! 

i I 

i I 

i 
! 

! i 

! 
; i 
I I 

i 
. I I, 

: 
I 

I 

I 
: I 

I I 

1

1 i 
, I 

\!I 

l [' 

1
1 I 

, I I 
i I 
11 

! I 
'I 

'I 

I I 
~ ! 

I 

i ' 
i I 

I 

I I 
I I I I 
! I I i I : 
i ! I Ii I : 

i so I i I 60 11 

1 !' 1', I 11 I , , I; i i I I I 

I 

I 
I 

I 
I 

I 

I 

70 

I 

I 

I 

i 

'I: 

I I 
i 

I ' " I 

I I I . I 

~ ! ' 

I 
i 

! 
I 

10 I I 
ii I i I 

I 

I 

11 
I 
i I I : 1 

: I 

I 

I 

I 

I 
I 

I 
I I 

i 
I 

! 

i 

I 

! 

I 
i 

I 

I 

I 
I . 

I I 
I 1 

I;". IJ o I! 
! 

I 

I 
I 
I· 

i 'I 
i 11 

i I ! I 
I ~ h 1J' 

I ! I 

i 
I 
I 

i' 
80 

I 

! 

! 

I I 
I 

I 

I 
ii 
I I 

I i I 

I 

. I 
I 

I 

I I 

i 

I 
I I 

l I 

! 

80 

! 
I, I 

I 
i 

i 
! 

i 
I 
I 

I 

l 
: 

I 
I 

I 
I I I 

! 

: 
I 

: 

Ii 
: t 

! 
I 
! 

I 

I 

i 
I 

I 

! 
I 

Ii 
i 

I 
I 

I ! ! 
Ii 

11 

90 

I 

i 
I j. 

I I 
~ 

I 

! 
I 
! 
I 
I 

I l 
IJ 1}, 

T' 
! 

IC 
I 

I 
!T 

' L_Lim-1-+
1
'1-M~-• 

I I 

90 1( 

i 

I 
I 

/ I 
. '.:..L..,; 
,I 

/'[. ,. 

! : I I i I 
: l I 

I 

I 
I

i I . I, 
i 

I I I 

I 
I I I 

I j i I 

I i I: I 

l l[ t 
1 I 1 ,, 

I I I l ! 



TIME 
.. Ir·t1 1 . .,.JL 

11 
-{;-,, 

TIME 
t"TTt)L 1 

.. llr\.~. 
INTVL. l 

- TIM[ & i'-IT 1..'L l 

l lME 
I i·.t r 1 

. .i1 L -TIME 
Itn•.JL 

TlME 
- [N1VL l 

T I!1E 
1I-n\/L 1 

.. ilML. 
INT\..'L 

- TlME 
l NT~'L t 

TIME 
.. INTVL 

TIME 
- !Hfl,'L 1 

~ : : 'i: 

r IM£. 
- INTVL 1 

T IMf 
Il•l'f 1,./L. 

.. TII-IL 
HH\JL I .. ,,,,; 

• ... TIME" 
1HTVL 1 • 

• lllf i~~eL 1 
TIME 

1J INTVL 1 

•-- TIME {NTVL l 

. - TJMF. 
INTVL 1 

f I i'lf' 
- IiHVL l 

TIME 
- IHTVL 1 

[NT'JL l 

TIH£ 
INTI.IL 1 

TIME 
.. IN1VL l 

TIMt: 
11-iTVL 1 

TJME 
INTVL 1 

r IMf:' 

- INT
1
-H. 1 

TIME 

.. TIME 
INTVL l 

1111 f!M~. 
1 HT\JL. 

111·,! 

- fi-il',11. 1 

Tl 

- ih 
TIME 
TN r',.'L l 

TIME 
[HT',JI. 1 

• .. Tll1E 
rNTVL 1 

"'Ill I !ME 
tNTVl. 1 

.,.•\:.: =+· 3
n~. ,! ! i.1 ! ·t I· 1 I I 

1

li i I 1 

_ _a OAl-l!H,~~+++~ ..... ,+_+:;+,:,++p +-, +-1H2ho..+--!-++-r-+++_ .3+0+-++_-,-1 +++-+-:·· H.401,-1, -+++++++t,c.,/-50+-l-_ +·! ++++~-160-+++++++++7+-0++++1-H~8--!0-++++! +++I +I +9+-0+-1-1--hµ..j...µ..I( 

u,· 1~r~ r,L-.30 b) t 1 
\ .-·• · ·1 I. : ! II i 

"'* t rn E l I I I : . 1 · 1 :; ,.. ~ 1 
1 1 : 

,. ' ~~, .. ~a-1-+++I++ 'r+·+·,+-o+--i-r) +--J +--11-H-+-+-+-+-+++++++-+-+-i +-+,H-,iH-!-+-4......+-++:1 +· ,+· •. +-+-·-,-1 ++.+--+--r+-!-+-1,. -+-+..;.+..;...,...+-+-+-+--H-+--+--IH--+1-+-+++I .... ! +++-+-+-+-++-H-,H-+-H-

f 
I I 1''. 3 I) t ~ I . . ' . II •. I I I 

ct:* ~'- ) 11, ,) I ;, • 0 I) · · 4I. !) 1) • • i € • 0 1) (~. '1 o
1 
I 

. I r d, . .., o ~ (, ., · · ,· i i · l 

**~'~ llrE 

uu .\,~~E! 
! 

u ·t ilr, 

nJ ·· il~Ei 

** f :t·EI 

I J, .·31•0 oti ! '. 

1H I{ 

I l,r • .:.1u µ p \ 

,J,.3o ~a/, 
! I• ~. 3 0 t) ~- !,, 

I,, r •. ,!J rl> _._I• 1 

~·~ .. I 

I .: ·r 11 I I ' 11.·;_· , _ [_.,l. 11 

1 I • , .! ( I : , I : ! 1 

i 1

•• ! f ~ b 6 d ! : 1 i I i I ·h .J { ! 

! I ' II l:: ·1 I i I ' 11 11· I I I i I I Ii ' I' ' I 

: 1 I I i : 1 ·, 

1 

1 :. ! :i i 

, .. r G_x 
! I I ! I 1

1· i: l, t 

• I I Ii ' I I i 
i: 

11 I I I I 
:! !_! ; i : j i ! 

.-i.c,;, t1··,1·\'1 II,!• E I 110 I I 1.-· ., . 0 I 130, i i 40 I ! I II 50 :I I Tl' ,601 ·1 I i 
1 'i·i 1

'(~-···
1rfi~_h7 i•[ . , 

-~· t-iol lll E' ! ·•. ! 1 .• I . i i i I i ; i : i i l I I t 1 · I I i, i I ! i 

I' ' 1
1''r' l.;IJIJ n1· , .1 ! 1 [I II 11 I ti 1:1 i.,1 : 1 ·: 

· ~ l t I~ 1 1' I I· 1 1 I I I I, I I, ,' ,' ,,_. I 1, 4, ,·, ,' 
u tr t 1 I' ( .. .J r.pio ~t ,'.- I i 1 , i 11 I I 1 1 i i 1 - ! · i I i 1 

t::I: ~--~ TI~ E i - ·I ! • !. ' 11 ,, I i I i I I I I 1' ! I ,I I I T ' I I 
1 ' .~ 1-,J, :, i I I i ! : I : : i I ·1' I, I I 

I I 'Ti·3'Tf. ·I ·.!,·[_!I Ii ,1111 ',·1_11 I 1' :, 1_: ,I,! ·11 
Hr' J Til·E I : I Ii : •/• i j 

I I , r1't'i ,, Ff I I , I I I I i I I : ! T ! '1-· .. ' J l __ ·:_i ._1 .• fl ] 
** ,:: JI: .)~!1•1EII I I LI I i I I I i : I ' I ! i I i. I I I ' I . i I I 

1' 1 i 1 'i ,·! • ·1 0 Pt i 1 1 • i ! ! I I i 1 ; 

1 

! 1. ·• r i 1 1 
, 1 , i · I I 

l 
1 I 

I l 

I 

I I 
I I 

I 

I I 

i I' 
I! 

I! I I I 

I 
70 ' 
I I I 

I. i : 

11 ! I 
i I ! , 1 

i l I i ! I 

! 

ii 
I I 
I I 

! i 

ii I 
·; i I 

I I I j I 

t I 

I 

;ao 
I I 

:u t ti 1 Illt~FI 
I 

i I I 1 , I I I I I I I 
i ! i i I I 1 

1 I I I i ! ii 1 

Ii I 

i I I I 
I I I I 

l I 
I I 

i t 

I I 
I 

I 
i 
I 

I I ••.'•SIG Pf -1° I ! [ , : i I fl Ox ' 

1

1 ... I , I. : 1 i I i 1 
1 I I 1 

n ~ l 1• ·~ 1i,.\::: [ I i : 
1 

j ( j I i I ( : , • I I I I I I ! I · ! i 

! I i 1, I C' •.. )IV r'r :f ' I 11· 1· i i I I ! i I ! I I ·;' I. I : ; I I i i I I I 1' 

n f 1lrl1•1E 11 I j
1

''.I 1

1 

; 1_ _
11 1

-: 1

1 

I: 
1

1 !-·j· '.
1 

1
1 

I, !
1 

i I : Ii j, '.'.:,•] 'P J- ! 'i I 

i I I 
Ii I 

I I 
I I 

ii 
! I 

i i 

I 
~ :;p" I-

I 
I 

: ! 

l: 
I I 

I 
90 

I 

1, 

i I 

1 

·•) I 

i 
I I 

·1 I 11 

: I I 
I 

I I 

I ! 
I 

I i 

\ I I 

I ! 
H. TIV,E Ii I I: I . I I I I ! I,'. I I![ 11 i 11 11 ' ! . T '1' '1 '1 ! I ' '' 11 I I '1 I· 1 

T. ! ! ,_· r •i 'II _ jc; iJ i:, frt -1. ! ! , . I , i • , I ; I I I ii ! I ' II '1 ,,, L', '·', 
u r, 11iMF I i i I I i ! I~, ou I i ! I J ~, olul : ; ! , j' 1 6- IJO i I I I l I i :. • ,ju ! ~ , 

' ! I 1 . 'Fi t'lu l I I I T 11 I I ·f I I I i I I !I I I I I r 
** ( ~.,_~~E I : I I i ·• I : I I I : ! ' I i I I ! I : I I ' I 

·1 : , Ir ,j,1•il; _} ., -; ! ' i I •!I 1 : i ii I 1 

1 I I i 1 , i I 1 

~ •' ~I· F I ·4 I : I I I I I i I ' I I I I I I ! I i ! I ! ! I I I I ' I I I I '11 I, I I /--~.... j' I 
00,, ,,..· J ! ~ ~'"' .~. t'. Q,~u:!!,)"''" I I i ' lf1\ ..,I I I.: 1 1 H I I 1 1 , I ! i '1 , I 1 ~ , 

~z· '~ u ~l;, ~· .p : ~ I f' ~ ; i~ q i I I I I ) W1 y ,"' I Pr:~ n ~ i i U,~~ .... P-+-,....;...1--: ..... 1...j....l...i -+-i --1---+-i -1--!-' 4-'-~1-1-18-+-1--l-lt-l,d ..j....l...l ..j....j...1 
--1----1--i

1 -1-l-.-~ ....... --H-!~ ~ .... P-J.l ....... 4 
r ~~ ' I , .. 1,· -1~" o:r ! • t i I ' 1· I i i I ' I I ' I I I I ' 11 l . I I I I . ' j ! I I I I I I T'' , 1:!h"-1 i I t : I I i , I i I I I I I I , i I I I I I I I i i , I l , ! i 1 1 ; , , I i ! I i j . / I i 



! ,.Jf\lL -TIME 
1:ir.'L. 1 

.. flMi' 
Iil\"'JL l 

TJME 
.. INTVL 1 

T!Mi: 

- HIT'.'L 

TIM[ 
IN fVl 

-Tn'<, 
INTl.'1. 1 

-

lll-11, 
INT"L l 

TIM( 
INT'.JL l ... 
Til'oc 
~ NT'.'l. 1 

- Tir1[ 

- [llf\.'L 

- ·11M[ 
f1H'✓ L t 

TIM, 

- \t!TVL I 

TI Hi: 
I:H'.'l. 1 

-

lli'iE 
!NrVL 1 

Tll.-:E 
INTVL 1 

• - llh,: 
I f'IT\.i'L t 

T 111[ 

• .. H11V 1
• 

• TIME 

• - IHTUL 1 

• I~~5L 1 

• .. TIME 
• INTVL 1 

·• T1mL • 
TIME 
TNTVL I 

TIME 
IMTVL I 

•· TIME: ! i~TVL 1 

T!Mt 
- INTVL I 

TIM>. 
.. !Hn-'L I 

T !ME 
ltlTVL 

flllllt 1"!M£ 

.. 
!NF.'L 1 

llME 
llHVl I 

fli•lfc. 
T ~IT'/1. t 

f lMt:: 
; \JT!}t_ 

1 ] !''.':: 
ltHVL I 

fllll flM[; 
icH'JL l 

•·r1,1r. 

... 
J j'fl 1)L 1 

Tl l.'\E 
I~~ r 1.i L 

TIME 
ItH•iL l 

l I ME 
lNl''.'L 1 

TIME' 
li-HVL 1 

11HL 

:t-H -t H Ei 
.r: ,.:i-.i I -i 
C::~ .T-} ! 
1'.t 1: tl l ~ E, 

' I 

I ~ I ! I ; ' I I, i I ' I I I ,I ( a i r I i 

; .~. 'l ~;,10 ~ t:, : t I I I ! I ' i i : .• i ' I i 

I Ii i I ! I I ! i ' i l I ! I I i 

n ·!'111-i:: I I ! ,

1

_-i :,_· Ii 1· 1 I !I ! I I --r I I 
' • ' ,! · $c• P ·t I r I i I I f I I l • L_ · · i 
I - , i , 1 · • ,. 1 1 : 1 1 , 1 i 1- 1 1 

11 1111 ! 
I I ! ! I l 

I! I I I 

I 
I I 

I I I 
I I 

! f 

I I 

I I 

I i 

! ! 
Ii 

I 

t 

! 

! 70 

I 
I 

I I 
i 

.-1.n,; 
I ' 

: ! 
! i 

I j i i 

'.J i i ( 
'j i 

I 

I I 
,ao 

i 

-i::t~: :In: i I Iii J ! ·I) i !1 ___ 1_- ··T1r· ·Ii- 1·· ~J.:- ·'1 ''11 ~:1 '! ! 111· i I j i ! ,,, l' cj•·i·l ~ 1

1 1 i I I 
1 

:.1 l. -1 i I , I! [ 1 I ! I/ I 

I 
i 

I_ I I I 
; II I\ I 

I I I 

: ! i 

! 

i 

I 
I 

i 

90 

I I 
I 

i 

I 

I 

I 

i 

i 
I 

~ ' ;~ i 

I 0 •r• 
II I' 1 I 

Ii 
I: 

I 
I I 
I i I 

IC 
I 

I 

.. I I I '1 ' ' Ii.:.· Ill . ! i 1:,1 :I, II II II 

11, r , 3 O ~ j 1 · · · I I- 1' 1 I ;

1 

! I 

:u· ~-Hf-I~·~·--++-H++++++-1 ++t+H-H
1

-H-++++·+i ++-++·:1-l'+-l -,--i
1 

-t-:t-1-H,...+-j-++-t-+-+++..-1 +t.t+i -:-1 t-t-H'-,l-++_1-t. ++++++-+-! ++i +--1 +-HI, r-H-+++t+++i ++-++t+H-11-+ 
l t ,,i I L . r11x r ' I I I : I·• I I I I i II Ii, 

! I I l' i' •'.i I' -I .. l ! !! I I i 

ne 11H E 

1':t ~- ".~!ME 

I ~ : l ' : . . . i. , .. j f l l • • i l l ! 

''I I ! d 'T I: I i ! I ii I i ! II: i i 
1 

,· I -1 I l I _\ ! I : l I , i i j 1 ! I i 

! 
I I I 
I 

I I 

·1. _II l!i_· IN.Q(-i i: T 1 : II I I I I II II I 
1111, 1 'i -·+1 I 1 11 i I I l , 

J., j i i \ . t· I , I t . _, ,,1 zi ! ' ! I J ! i i I 

I
I I I! j 1:. :I: '. -I.Iii ·1 -11 : 

, I I I j I : 1 1-- _; If t: 1 I I i 
j [l•I 'd '!III -111: I 1

1· 

I .• 1 r-1 hidaI i 'I( H ~ 1 i 1 
1 

1 . 

'1 l,_:._·1' . 
11·1 l ,_: 1' 11 -1 I 1111, I ; I 
1 1, 11, · ! , 1 1 I ,Ir I I ! I 

i 



' 

T,H[ 
-•IT\.'L l 

J M:C: 
-•H'Jl 1 

f IMF 
t ,, rvL , 

fl Ml'. 
1NfVL l 

-lML 

: ill Vl. l 

-rINE 

w:lf'-,'L l 

TI ME. 
!f'iT 1)[_ 

-,r11>1E 
lNTVL 1 

TH1F 
lllllNTVL 1 

11Ml: 
I Hf<}!_ 

-llM! 

f!r'H 
-!Mf'.,'L 1 

TINE 
-!rH\JL 1 

i H1 l}L .I 

•r1m 
I NT'JL 1 

TT ME 
_,HFJL I 

TIME 
_:_i-;rvL t 

TIM[ 
IiHVL l 

TI Ht-: 
, .. !NPJL 1 

, TIME 

1 
-INTVL t 

TIME 
INTVL 1 

1 
-TIME 

INTVL 1 

-TIME 
INTVL I 

r, ME 

- INT'.'L I 

TTME 
- IMTVL I 

TIME 
IMT'JL 1 

- flME li'iTVL 1 

.. T IViE 
: i-.l: 'iL t 

r l ME 
1,nvL 1 

- TIMF lNT'JL I 

TI ME. 
... l:IT'.'L I 

r rrii'. 
- lHfVL 1 

T !Ml 
!NT\,'l 1 

.. TIME 
HIT'JL 

- f[Mf: 
INTVl l 

,.. IWf\J!. t 

T .~ Ml-
[ NP' L l 

- Tlr1C 
PiT'JL I 

TIHE 
,.. !NT'!l. 

.... TlHC 
i t:r•.};_ 

!IH\JL 

'l lhE: 
JHh'L 1 

f:t .Jj Ti. I I I I I I I I I I ' ' I ' • ' 

. ,, . I 1 ·I -r; 1 1 I I I I J 1 1. 1:l'_lllil,I TjH 
i • ~l , l 1 [ " ··, • · 1. , J. d

1 
I ' ~ J , ti r·I , , j I I I I 

' 1' • , 1 , ,·i. :< n I I [ . • , . . · I ,1 I· 1 I. · 1 j I . 

I ii I 
I I 

i I 

I I 

I : i 
! I 

Ii ! I 
: Ii I 
I I I i 

I 
I 

I 

I 
I I 

I i I 

; I!' I I 
l I ! 

i 
; : I 

I 
11 

I 

I I 

,, I 
! i 

I l I 
l 11 

: l 
I 
I 

I' i I 
I I I 

2!5f).,, r 

l I 
I I 

l 
I 

Ii 

,;,r. :1 · r1 ~E • 

1
·, .su ~~ ., I I! ·1· i I'. ·:··l·/ i j · I .. 'i· ~ .1 j

1 

·.-

,. ~ .· t,'I'. -+-4-Jl.ql'-l-+--+-14-l-++-1--4---4---1--+-+-+-l-+--i-: •'./-1••1'; ..,;;.:'~~II_,.,' .;.,-,I j' _,_· H'-+-L'-,-l lj.-;.i-i-, +-+-I-' ...;....+4..+-' +-i!-++-'4-1-11 HI ....;..i -H-+-H-+--H-<.......+-+-1-+-i-l-+-!--+-+-H-!.......+-H-+ 
_.._,:;.;,. ·I 1 ! ! , ! ! I ! , I I i 

! li' ·
1

1 I 1 1 r ·i j ' · I p I I I 
I 

Ii i ·1' 11.'t=I .14.!J. f1. II 'I , l,, ! 1 r I rP· Ii '1 3P I\ 

' ! ' ' I, '[ I I ' ' I I f i I ~ I i I 

il.i .. 5 0 

I 

I ' ' •. ,() 

:, * ~· m 11,, E ~· 1 , 1 I 1 · 1 · r 11 1 1· i r 1

1

· 
1 i l -

1 

· ·: 1 1 1 11 / / 
I 1 • . 3 0 ' ' I I : ' I ' i j l I .. •', ' I i ~ : 'f I 11 \ : 

*':t: l!-. . ,. ~ 1 , 1 ' , I , :. .. · 1 d · 1 · I 1 , ,r 1 , , , 

•' I II, r .::;o 111 ·I .I H ·.,4-oxl i i I II· !·[ I 11 

n: r Jlr E ,I, ! ii ii 1', ii ,,1 1, I II ' L-b I I i ' I u, I ' 
I 1, t. 30 ~ l '1 I I : J)j irnl l(i:/Jj.. j l~I\ .. 

~Pl .. , I I , , ·:J J:, i; l. i i TI TT .r .. 11. ·, 1, I . ,::·, 11, ii 1· Ii , I r 

·* * i I -~j l_nE. I .. i ; '. ,,, .. ·' 0 l ~ 4 ! ! I i j j ;- i /'! I ! f : \ , I j 1. i I I : I i i I / 

u , .L) 1 \ , 1· 1 1 i , H ! 1 w : ! : 1 =.rr 1 1 .•• , 1 , , ., 1 I I I 1 ! , 

t
i : i ,! I ! i t a,· • Ht . V • ' I : I !I r 11·· 1, i ·1 i I ! ! '~ 'r : ! ·'1 I I 1 '1· 1, 1 j i :I ]. ! i ! : i 

It: r · -d,-1c1 I ! , I, 
1

1 ! 
1 

'1 , I, • 1 I I ·. Ii . 1 
111 

. 1 '! l l 1 , ,. , n , hi · l I i .I I ' i I I I 1 ' I 1. I ·' I.; I I , 1 I I i 

I i I 

l, H 
I I 
1 · 

I I 

1
80 
I I 

I i 

l 
I I 
I I 
I I 

I 

I I 

i 
I 

I I' 
I I I 

I , 

/ ' 
! I I i 
I' 

i I i 

! I i' I, 

I 

I 
I 
I 
I 

I 

I I 
! 

I 

I 
I 

i 

I I 
I 

i 
90 

I I 
~ ~ oi, 

I 
I 

/i, 

11 
: 11 

l I 

i I 

I ! 

1

1 I I 
i I I I 

i I i I 

I I I 

' 

I 

! I 

H· 
I I 

I i 
'i( I I 

I I 
11 I, I I I 

! 
I 

i I 
I 
I 

I 
I 
I 

I I ! 
I ; I I 

i 

!Ot 

i 
i 

I 
I 

I I 

[} '( 

1b" ( 

I 'I p 

I 
i 
I 

i 
I 
I 

• I 

I 
IC 

I 
I I 

I I! 
! ' 
i :,i 

i 

I 

I I I 
I I I 1 

I l I 
! I 

j 



-
iHTVL I 

Tl!ff 
1.Hi/L l 

TIMl: 
ii-HVL 1 

TIME 
.. !H7\Jt_ 

Tll-iE 
.. lNTVL l 

TIME 
iNT'-JL 

- Tli·H: 
rNTt.'L l 

- TIME INfVL 

TIME 
.. INT\JL l -f 1t'IF 

!tH'Jl 1 

Tilff 
lNTl}I_ l 

-Tli'IL 
[NT\JL l 

.. .,. 

- lli'1F ii"1TVL 1 

?"1ME 

- ItHVL 1 

TIME 
- INTVL 1 

TIMF 
HHVL 1 

-TIME 
l NT'.'L l 

Tlo'if. 
lNTVl .. 

, !Ill, T!Mt 
Ir-: ;·•JL 1 

•- TIME • INTVL l 

• 

• TIMI:: 
IHTVL. 1 

•- T!ME • r1-1r,1L t 

.. TIME 
INTVL 1 

TIME 
LNT 1, 1L l 

rIME 
HlT'.ll 1 

•· TIME liH'JL l 

TIME 
HIT'o'L 1 

r IME 
I ell \,'L l 

Tlf"it 
!IHVL 1 

411111 rIME' 
HHVL I 

.. lIMi.:.: 
lNF!L ! 

l T C'tL 
I ~I r 1,..' l l 

: !ME 

f 1 ME 
! ti·r•,11_ t 

:11,1:.. 
l iiT \.'L 1 

- TIME .. t, r-i r 1-.-'L 1 

HlH,'L l 

TlhE 
fNT'.JL 

TIME 
I HT 1~}L 

"'• TIME "' !NTVL 1 

TIME 
INTVL 1 

llME 

~I tD:r .30 ~. ~ 30 - ~ll:.40 --f. ! 510! r l. i !6p! i II 70 ! Ii 80 ! 90, II( 
ti f ' 1 

,. F ; ", • :;o e , 1 I I • · -·· 1 ; . j l : I ' , I I ! 
1 

u(:f llNE iu.30 ~ ., I ·:·i 11· fPl\ I, i I I l \J\ 

'!.:t: .\., I 1 
1 • 1 , . _ , I 1 ! : i : ! 1 1 

1 

t.:t ( ,1 li'E' I r.l30 I;> .'.~l)J l. ,)~.:·, ·II i I I ll ,l, I '1 ICE~~~- I l•IEMIS -I I 
·1 I ( ;"i. 311 . '~ ., : .. ! 1 I 1 i I i I i i 

::fi~:~-H~~Il~~E-+-+-t-1-1+, ,+·1·+3+0-+-+-~~-~1~:i-HH-i--+-+-+,.+·:+·~~,........,;.;...,...._I 1-H~'~'~i-+-++i+·+l-+-,-[.+li+!~! ~~[I H-I-H!-H_!+++'+'-!++~H-h-l>-l-+-+-+++++-H-+++-,-H-1-H-++i 
t,r-.

30 
·:,J <lt lli iii :I I i l 1 !! \ i i 

IIME 

uti 1' HE 

** : "· 1
IIME 

I l C ,·. :,le ~ " i r-· ~. . i I ' I I i i I I I I i i ! ! I ! 

r r I ! I I 1· r )t i Ill i 11 ! i i I I i I : t 
I I : I ., :· i : ! ~ 1 · i I· I ! I ' I I ! 

lier. 3 ,, 
i 

i' I .-.::o r ~ Jc I '1 I I I j 1· .jfli.OK ·11 ._:1 111 I i ! II I i I 

i ,, ii I ·r)+-- I' t li ,, , i ! I! ii: ii i ,, ' ii(.-. 31) ~ i·, • , .. -~ , I ,,H I i 

90 

J 11 



lll'!t: 

IHTVL 1 .. 
rIMF 
'!-lT<JL l 

.. TIME 
Tr: fVL 1 

111111 U!TVL. I 

- [l!T'JL l 

T LMF 
ikl""'. 1 1! 1 -: ., 
T lt·ff 

f!III r,;f<H l 

TIMF 
r;,;rvt 1 

T J i·IE: 
!MT'JL 1 

TIME. 
1111 INT',)!_ 1 

1IMF 
IIHVI_ t 

- TIM£ 1 ~tT 1,,.it. i 

- 1Hlf: 
{NIVL l -l!l'lt-: 

.. ,i>i'v'i .. l 

:J 
1:-,1 ., 
f,.;_ 

!Ill TIME 

- 1 [ME 
HlTVL 1 

T !Mt.. 

•- t,4r•JL t 

• TIMF: 
i llf HIT'.1L t 

• TIME 
JNTVL 1 

... TIME 
» HIT'-Jl. 1 

-- :~r5L 
... TIME 

HiT~1L ! 

TIME 
IIHVL 1 

• - TIME 
INT".'L 

Ti :1r: =- [r{fVL i 
Tii'iE -

.. TIME 
ii'll \IL l 

Tl ,1E 
... !tlf•IL I .. T1ME 

HHVL 1 

TTME 
lt!TVI. 1 

- i~~0L 
TIME 

- IrlT'.)L l 

f 1 i'l ~: 
T :~T\lL 

.. TIME 
JNfVL 1 

- TlME ~tiTVL 1 

i I i·iF 
.. l!lr'JL 1 

fIHE 

Tli'IE 
IMT\JL l 

TT i·1E 

1:ol: ~,-_.\~/ E 
I 

:n,}. J ,. 

l 1 

I 
I 
I 

t:i: qqH,.,£ i I i I i I . r ·1 : I :, I i i!_-j l I i I I , I i Ill I i 

I I ; d
1

,1
1 
.• 3 o ~

1 
r d, . - _ -. · . : 1 • I I · 

1 1 1 

1.
1 

I 1 

1 
I ,, 

..-Ll 14
1
~-· ..... ,J""',, r:+ . ..;..+++-....,.....--H++++-l ++-.......,1-+-1++-++++-[-,.....:...CH-4·.· .....,,!++-+i +! ..;..j ++-i--i • ........... I-++..;..+++-+-! +-+-<--H++-++++-~1-+-1-++++-++-++-e-ii-+-,-1++++-...... 1 ++-i-i-+-+-l-+-+-1 ..... : 

~' ·;:, (I ~ 1 Ci;J() - 30 II I 1 - '·'i1i ,401 ! I II 50 
1 

60 70 
1 

80 1 90 1 

I './) l, ,. 1-- I 1:ll I: I ii 11 I ·I 1 [ 
1 

I ! I I I 
I ! 

't+ ·t Ii· l: 

0/-.f t If' to I I - . 1 : 1 I ; I i : I , ., ' · \ i i I 
,1_.._..,.>+.'-+-+-+-1 ... •+-c+-,1-+-15-++,,l'-+; .... l+ ,·-l-+-+-1--'l-+-+ ......... -+++--+-1 ·_r_+-1 ---1:'-+.i-+f-+++-'II ,....i ... i.+-.-~! H-+-+-l-+-+-+.+-+-+--H-1-++-+-+--+--+-+-H-+-+-+-+-++---+-+-i I-H-l-~~~ .... 0 .. 1,, ... -H,t~h--+-+....-+-

I :·,1, ::;,:, t ·1·· I I I 1111 yr ,_- .. - I ! i i 
; l , , ~ 1 ,. • ~. ,1 (I ! I ' ! i I I~. 1) I} 1 · .I : _9 • ,0 0 f l O O, , j I J }'_ 

l I I ;., • -,1 i. ;j• : ; ! Ii 1 ., . i· I I I ! ., 



Ill !NTVI. I 

THiE 
!MT'JL 1 .. 
TIME 
lriT'JL l 

TIME 
.. IMTVL 

TIMf: 
nnvL 1 

-TH1f: 
11-IT~'L 

- THIE JtHVL I 

T!MF 
- INT'.JL 

f ! Lf" 

- IIH','I. t 

l H rv1. l 

l l!l'.}L l 

.. llME 

I!t-,1: 

- !r-ll'JL 1 

TtMr 
- INHIL I 

TI!•1E 
~ HT 1)1_ 

fl r:F: 

• .. T;M,~ 
• i ,:1 -! ~,; 1... 

• THif:' 
I .. fNTVL I 

t TIME 

t - ItHVL 1 
Tli1E: 
I;: T'J ~N ~ 

• .. TIME 
• INTVL 1 

ill - TIME ltHVL I 

TTME 
.. INTVL 1 

Tl!-1E 

- INTVL 1 

TI ~IE 
I MT\.'L 

- ;f1~5L 
. TIMF 
• rnrVL 

lNTVL 

,. TIME 
I tlT'v'L 1 

- TIME 
INTVL 1 

TIMF 
- !NTVL 1 

TIME 
llf THf\JL l 

T~ME 
HlTVL 1 

•r 
- TIME l rl T\..'L 1 

TIM~ 

- IiHVl. l 

TI i·lr 

- IMT•.!L i 

TIME 
fl'-ITVL 1 

111 TH!E 
ll'-ITIJL 1 

- it~~fi1. l 
TIM£ 

l -1 J. 

! 

I 
'\ \ 

90 t( 

I 

i 
' J t 

I 

1:11: .rli I':". 

*=4< ,.', rl~ E 

~ I 

:* .• '"'-



lll'lt. 
(11111,ri:·rui_ \ 

TI l•ff 
il;l \/L I 

- y~M1:-

T .I ME 
9II !Nf')I. 1 

rI 1 ·r 

- ii·i"t~•L i. 

r I Mi-. 

flllt111\L 
IMT•/!._ 

11J,1r:r: 
ft!r'.IL l .. -TIME 
JNT'JL 1 

- i~~~L 1 

THIE 
1 Hr 1Ji... 1 

.. TIME 
J H rvi.. 1 

Ill 111-a, 
Tt·I TV L 

-
TIME 

Tl 
( 

l l t·h~ 

1 ~lTVl 1 

llllllnm; 
fNTVL. l 

- rtMt:: · iMT 1v1L 1 

l I i1E 
• tlll IIH\JL 1 

• TIME 
• - INTVL 1 

• n~5L l 

• .. TI11E 
• IHTVL 1 

•- TIME ~ ~r:- 1.}L 

T !ME-. 
.. ItHl.'L 1 

TIME 
rt-:Ti,, 1 

., - TIME 
Tl-lT'.Ji. 

TI ViE =-- !1-i"PR \ 

.. fIME 
IN T 1)1... 

- l!ME INTVI. 1 

TIME 

- OITVL 1 
ff ME 

.. IdT'JL 1 

TlM~ 

TJMC 
111i1J IHTVL 

I I ME 
I HT\.'l 

- THIE 
l.lH'.iL \ 

- T!MF r M r•JL I 

·1 l ;,iF 

- ;Mr•JL 1 

TlME 
fMTVL 

- it 

**~ :? lE 
_ud'.. ·. -

' ,e.: 1 • I ]I- f, 

r..t: ,. l'i· . .., ii· L~ 

I I 

:1--l: . t ',. 

,, I 
•~ ~ •ia E 

\ 'I 

50 
I I 

'i J< 
,-wl 1. 

'"I I 

Ii 
! 

f '0 t 
I ! 

i 
70 · 

I 
i 

I 

I 1
1 

I ! ! 
, I 11:. ilO 

I I. 

I 
I I ! 
i I i 

I 1i I 
I i 

, I 

I I 

i 

I 

i I : 

I I 90 I 

I i I I 

I i I 

I I I, 

I 

! 
I, 

i 
! 

I I I( 

I i 
I 

I 1QH 
111 
, i I 



-r 1rn: 
!tHVL 1 

f I1·1L 
INTVL 1 

•01-1c 
1. i·t f'.JL l 

/Ii•lt 
-IflrVL l 

:·rnc 
ltHl}L \ 

-111':E 
(NTVL I 

- T1MF HHVL 

TIME 
-J:ll,fl 1_ 

l H ftJL 1 

.. T[ME 

lillll111-:r 

r { t•tt 
.. :rH•JL 1 

f IME 
.. !NTVL 1 

Tl 1'1E 
INTVL 1 

TIME 
It~ 1 ')L l 

!llil' lll·it:: 
HH'JL 1 

.. TPH' 

"TIME 
• - ~tiT\.IL I 

Ill T!l1E 

I - INT's'L I 

fIMi::: 
INTVL l 

... THl:C 
I INTI/I_ 1 

I - TIME 
it !IH•JL 

TIME 
. - {NT'.,'l. • 

l l l•1E 

f:: ~:;ri~L 1 

INTVL l 

TI i•JC 
fiHVL l 

.. rIME 

- TIME ft-iT\11. I 

Tl l•ff 

- lN1VL I 
1 !MF 

.. 11-◄ T\/L l 

r l 1~iE 
TNTl)I. t 

r 1ra.: 
t "·!Y 1.}1- l 

HIT')L t 

irlT\ 1 1_ 1 

TIME 
.. INT'JL l 

!" lME 
I NT\/l I 

- g~:; ... 
TIME 

,·• I 
I 

I 

I ! : I i .. 
I I 

I 

I I i 
! l 

t 
.J 

I 
I \ 

I . I 
I I l 

I 
I 
I 
I 

I 

.. 

I 
it 

11 

! I 

I ! 

i ! 

I 

f I ' -1,, I !, 'II __ 1. I : I I I II I 1 
1' 'i,.· 11 (1•,E I I ·11 j -I I I I I 

" I ! '' ,1,- :_;,_; . . I I I J. ·. ' I I : .j I ! I ' 

.....u~•,,)~·µI· ~· ~-+-i-+-1-++++++++++hlhl ,..+.4....,i....,.l....;.1+-1-++I +-i-' +-,-+-;--j +-+-'....:· "i:-.:.i' -,i,-,1•' +-l-[-h-i--1-4-'++-H-++i-hi hH-+-i-+-1-+++ 

! I I I ! ! : l i I I·! .i_··. JI i· I : . , .... , 

t •. ,-- .. ?O 11 f Iii ii· I ·I 1· ii l 
I [ . !. ll 1 · '11 ' I 

1 · 

I! i 

I I 

I 
l 

I 
! 

i 

I 

! 
i 

I Ii I I' 

I : 
! 

I 
I I 1.·! i Ii,· :_· r· -_, __ i I : i i - : ,,I I_ 

)in·.l';I) r ~ 1,.1, ii _.: ;i- '·!·· l . • . I 

'*~HHl~''-H--+-+-++-++'++++H-H-H-I-H-+t--H-4-..J--i-+++-;,-+,-H-l-'---H-+-+-++++++++-+-' H-H--<-H-...-+-++--.--i-++++ 
l t I ·1 11·1 i :I I ·1 119? i -i -'1 
I "'t I .. · ' l i 

cl- ' i i 1t
1 :.j. f· i . j ! I i 

I I 

I I Ii 
I I 

I ii 

I 'r •. 30 l 

I I ! 

I 
.•·,·. I 

I 
3"' 

·1 

i 
! 

I I: 
i I 

! 

i 
I 

I 

: 

i 

I I 
I I 

l ! i 

i 

i 
I 

I Ii 
11 I 

I! l 

I' 
! 

! 

I 

I i"' J !:: 

I 

! 
I 

I I 

I 
I 
! 

I 

: 

I 
I 

! ~rj ~ 

I 
I 
I 

I 
i 
I 

I 

I 
I 

90 

I I 
I; 
11 

i:; 

! I 

I 

i 
; p) ❖• 

,,,t-, 

I 

I 
1( 
I 
i 
I 

2 J I 

I 1 

1 ~~ ,; 

I 
I 
I 

I I J ! : I I 1· I] 'lo, 1, (ti .... -..J • I ! I I ! : I t I 
1 1, • ~ . ;l{J . t- r I 

1

1. 
1
_. , +p--- ; 

1 
-.. ' ~ 1 I I ! i i I 1 , 

, .... I-+++++-'+++-' i ,_!H-'H-1-+-+-+-+-+++++++++-+-t--HH-1--r-+-+-r' ...;.' -,-1-;-+.,..! +' +:..~t--HI--H-+i--.-1-+l-++-.++i -±-1-..--+-IH-11-HI--H-+-+-++-++++++H-H-t--H-r-+ 

i ,, ·-1• .·,:;o , 1_1 ~ ! I 'I 'i ! I [(1JU,, (:t t 1&:1,-t] f.' , ! 11 I 

I 
I 

I I 

! I I I 
I 

! I. I ,' I 
I l .I. ! 1. l., , I , _... , 1 fl 1 1 

· 
t (, .. * :) 1! ~ s l ! ' l ! I I l I I i ( i I 

I 
I 

j I 

I I 1·· .· 

j 

I 

"- u 4 , t I I J l I , I , , . . , . I, 11 . I . --·11 I :1 . r . I 

~ ·1 .. ;!I~ El I I, t1, ; '1'-1•) r. ·.; •t: I ·1·'11,-•-l1 I . i 1 ; ! 11 i I 

l J __ 1 1 1 1 1 ! I • 1 1 . i .. 1 n • -_·! ·: ! -i-1. --i. i , 1 1 

i 
I 

I 
I 
! 

i 

I 

I I 

I 
I 

f' 
I 
I 

I 

! 
i 

I 

I 

f 

i 
I 
i I I 

I I 
i 

i 
I I 

I i 
I I 

! i 
i I 

i i 

i 
I ·1 

r. j. 
"T 

I ' 
I I 



.. -
riHVL 

TIM[ 
t Mi ~..iL 

TIME 
IMT'.1\. 1 

T1HE 
.. [i;T'.,'L l 

TIMF 
r:;T· ·;. 

.. 11.-a: 
ItH\Jl 1 

- fl1·1E 
HiT'. 1l 1 .. .. .. 
r I ;,p, 
lNfVL 1 

Tl MF 
ii"iTVL 

TIME 
! NT 1)L 1 

1' f >11 
I NTVL I 

T l!'E 
- !NTVL l 

rr:,1;: 
HlfVL 1 

.. TIME 
! !'-.'T\>1_ 

- Tli'lc !NTVL 1 

1 1 ViE 
... ItHVL 1 

T ( :If' 

JIM.-:'. 
( Ml •_ii t 

rim: 
ItlTVL 1 

- f!ME lMT')I.. 

Tl MC 

•- INTVL 1 
TlhE 
INT'JL I 

flME 
IN rvL 1 

• .. T!ME 
w HITVL 

•- i~~5L 1 .. TI11E 
INTVL 1 

TIME 
IiHVL 1 

.. TH1E 
ltHVL 1 

r Il'lt:. 
- !NTVL. 1 

TIME llf Ii~1"'Jt. 1 

TIMF 

- ll/'it-. INTVL 1 

!' l ME 
.... INTVL I 

I'll•;,:: 
IMT\/L 1 

- THff lNTVL 1 

* rrnE. 
J;fl\/l 1 

r I 11r 
1111 HIT!;/ l -

TlME 

I I! I 
_I Ii 

n· 
If 

11,1.:0 lt 
, I • 

l J lf,,,i I I 
[ I I ! 

I l 1f j·. • 11 I I I i I i 
I 

I! 

I 

l 
HDt I I [ ·I i I kt.~'"'J..._ "''. ~~l"'" ii ··1i/ 

1- n !"°1 _ 1 11 LI Irr: 1 i I I 1 

-_, llt''E_-_ :,. : Ii•} 'I I 'I l ~J, i !{~·~""l~i: ! i I l i I ~ I ' It 1· I') 11 H ,:1i 1 [ Ii:. :! c,,...· ~ .. - j...,..~rH➔,-+-,.1-+,1 +. _,+1B++-ll t-; rH-+,-+-+-+, +++-i-H' H-f-+-+1-H-1-1"++-t--,~-++-+1 ++"1 .,...., H-1 H1 ~,""'1-c,-1-'-1 ........ _-'-1 "--1 ....,, ,-+-o1_,.1...,.1-=-: ++.,...._, ._I ....,,,-+-1-1-++++-+-+-~ .......... -++++-+-+-!-+-1,-,f, 

H /' ,i·F t1.Jn H ,/J'j I l I -. U•) lktc/,1~.iu 1
1 sLi i I ! I I! !

1 
" I ' 

i .J,,11·:•il1, l!t .r.. 1,1 11 ! !I I: i k~P c~-1 ~'Hi I I I 11 I: I i 1111 1' i 11 

I I \ 
1

1 I!. .. !·11 I 11 ! I I': Iii: ! I, I I I I 

11 Ii I I ! I, i I i I I j!' ._') iJ : I ! • 411 

-- I, I 1' ! r, i l II I, ' i II, ·1 1· I ,,. ff f< I i t..i:~ 7 j --~ I I I i I I i ' : ii I Ii I I I I 

r fs 
;jj: i. ""'·· 

~. ~D- ,· 

*"- ·;, ,I· Ei 
" I -, I ;II 1 _1·11 11: Tli1 .T'1 'l_' !'I Ii I! ',I '1' '1 II 

·:. t \ , ! :<! k r . 3 I) • f if ! I I I ! II ' [ I . ! i I ! : i j I 1· I/ ii I [' I !~ ) , vt ·- / I, 

~-~:l'-i'' H" !-+-11--+' ... ..,.I ++++--rl-H-+-r+++++-+-+-1-H-H-+-+! ++-+-i ,-t H-+-,.j-++_+J+·,_ -H-H--1...+-++++-,-++-+-,-,i !,-++.i..,..-1 .... 1 ++-.,.......' .,...1 H-,--,...+-++++-+-+-+-,-,~~-~i;:1+-1,-~;.u~~-i-+-++ 
I 

.:·:1:~il r E 
'" • :.:, 0 ~ ~ 1 

• I I · _ 1
1

• J I I i i· I • ! I :

1 

i I ! I I 
1
i 1

1 
I i II 

.-1 ·,- 'I 1 1 
'1 ! "i'f /·/ I , I I I I , \' • I _,. / i I I I J I,. 1, I [ i I I 

.. ,!ll-1 I! 1,' 

1

1 :I: !I I I_I 
1

11: I 11i lil 
1

1' I ii I I ·1 I. 1 I J i r I I:.·: i 1 

tH i/ ll'E 
~~ 

_____,L,f. ,;, ,._, 

0 I 
I ao I J_< 30 I I i 40 : I 11 50 

1
1 i i i 60 : I ! : 1· 70 I 

\ i )1- .·1-1 ' I ·--I '1 :I 1·: '1 i I'.·' 1

1 
I i I 1, 

1 
~. ' • 1 • l . ~ . ~ i · i I 

I 
I ! ! I I I l I 

! I f; Ti l ·rr 1· i ! i \ ., 11 i 
i J- i·-icf j i I 1-11 i h ! I I J 

;.: • 0 I) ·• ·. 

t.:. ~ 

I I 11 :· l l .. I i I! l 1 1 · olu I i, I 9. '-' u, I I '. I I i- .;_ [ i ,I I I '! 
** k ,. i.-- r E · _i, I ·I Tl : 

1 
! ' 1· 

1 

i ! • I I I r',- i_ - i Ii I i, j i ,, r • ".,,; l ) ,, _ii. I ii I I, •, !,. : \I I \, I I I : :,t"-:f >, , ~ "",''" 

, I . i ti, .... 3 0 ~ , . "' • <_ . r, - - - ·:,1··· r. r ! i i. II ,, 11 '111 I t~· i-1
1 j ~ l"f:! I ' ,• I 1 1 , ,! , do µ; :.·; ! •· · - - 1-·1 r !. 1 i 1 ! i 

: I 
I I I 

I 
I. 
I 
I 

! 

90 

1 iO 
I Pi 

!..J l 

Ii 

! I I I 

90 Ii I_, ) 

I I I : I 
' ! I I' I 

i 
I 

I! ii! 
:j I I I 
I I l I 

I I 

Ii i 

: 
Ii I. 

i I 

i I 

! I 

1

1 

I on 
i 

111 I I 



-- :~TVL 1 

TIME 
- ['·IT'.'!.. . 

. _. I ,1 J ~ -

!NT\)L i 

.. Tli'H_ 

Ill TIMC 
INT'.JL .\ 

TIME 
- PIT'.". 

.. !NT'JL 1 

.it~ 1 'v'L l 

ff Ne· 
Ill IIHVL 1 

:1i'li:­
HlT\JL l 

... TIME 
!NT'JL l 

TIME 

l!llt 
tt1 f 1.)L 1 

T 1 i1E 
ltHVL 1 

1111 1,m: 
lN l''Jl. l 

TIME 
IIHIJL t 

•-- TII-IF: i, !~lTVL 1 

.,ilf TUlt. 
llH'JI .. l 

TIME 
.. HH\Jl l 

TIMf: 

- Hif\JL I 
THIE 
TMTVL I 

- It\~:jl l 

TIME 
ttHVL I 

- Tlr1f: 
HH\.1L I 

- TIME IilrVL I 

TI ~IE 
ill l fi~ ~•L 

TIME 
.. TrlT'Jl. 1 

ltHVL I 

- THIE liiT\.'L I 

l i i•iE 
l HT',,'l 1 -i !HE ., 
-T J f'iE. 
- r1~T•)L 

1· ~ ~11 l· 
I NT'Jl I 

- Tit,E 
fNl 'JL 1 

TIME 

·• 1 1 1 : f, • ~ (I ~p ,

1

, i -

1 

f. 1· i 1 r: : . i . i ! i i 1 , j 1 : i 1 1 1 ! , , I ; ! 1 , 
1 , 1 ! 1.1 i 

1

, 1 i 
n~'f_t_J¥[1 ! [_I ,.oo I 1 

1 , ·1· ;41.00,1 1 1-,1 
1

;1 1 a 010: • 1 !1 :!I 1,11.ou r I 
. I , I I I lk :so d, . l I , ! i ; I j • I i i -i i i 1 ! I ,j,' I I I j I : I ; I l i I : I 

. -.

II·· 1', .. ] ' ;i',.1 i 11·. 71 · 1 I fT . : i 1 I i '1 i I I !I '1 I 1' ii I 
I, 111 ·1 li: i Ii! Iii I i' i 

1 , . Ii i: I ; r 1 1 i I
r i i , I 

0 90 

ii 

! 

i 
I 

I 

1( 

I I 

I i I 

I 
r 

... ! %: ' ' " t H I , I i I 11 'ii' I I i I ! ! l [ j I I i i I I . I I , I ' I i 
::~t~i.~,~JM~~~=++-hlHl(4t4.~+,(+, ~lt+-4--,'i--H-+-+-++-hiH_44..;.......,_+~i:1-1-1~144-+.+i~ .......... t4il~1+i++-hl~I-J-+.+~~t-~.!h'1µ . ...j...j.+.~l+1h.HI ·-1-J-+.+l....,;....i~I ~1-4--,-l......;..+ll......_,44-1--1-+-1--1-1-1~1+-+-l 

, .. t . " 

** ~ (◄ 1 n E 

I I 

-t* _.'.' ', r/\q.: 

** i1tME I 

_,j;..,j .i 

, '<, • , ,, ~ j; : i · i 1 , 1 i ·. 1 i 1 , r. I . 1 .. I I I I I 1 , 

90 

i 
I 
! 



--
.. 

1· { 11t 
.. 1.tlT',fL 1 

i I .,,,·11 

• LW5:. 
... l1~~(;L l 

Tit1L 
! HT\,'l l 

.. TIME 

Ill" 

I lt1E 
IJlt IHTVL 1 

f!MC 

111
,,,nn 1 

TIME. 
I NT•H .. i 

- TTME 

fIMC 
~ 9lll INT\IL l 

• \ J 1•iE 

• - INTVL t 
r r11::: 
IIHVL. 1 

j - Titff 
; IIHVL l 

; - i~~0L 
TIM<: 

- !NT'.'L 1 

TI;s;E 
Il'H\JL ' -TH1t 
IWi"\.'c. 

- Tim: lr,rlil l 

- !NT'JL I 

-LfF!\li._l 

·11 

- TIMC HlPJL 1 

.. ItH 1JL 1 

-Iill~'l l 

TrME 
1 ;~4 .... !j 1 . 

W 9III l IME 
» · INT\Jl. t 

: 111 U:~t;: 

I 

I I 

I I 

I l 
I I 

I 
i l I 

I I! 

I 
I 

I 

I 'I 
I I 

I, 

I 

I 
I' 
I I, i,r' .,.;,,_r 

11 
~ 

·n ~-· H~: 

r .t ~ lll'E 

l I 

I I 
l 

I 

i 
I 

,! 

I I 

: i 
i 

i I I ,J, I I 
I ! I 

! 

I 

I 
I 

i 

i 
! 

! 
I I I Ii I : I I ! I I Ii I I 11 I 
I I l ! i I I : I I I I I I ! I i 

I 

I 

I 

I I 

! I 

l ! l I i II 'I I! I 111 ;,· I i) : ll ii! i ! ! I 111, 1,11 111,, II ;11 

I I ! I " I ' ' I I i : 

t 
I 

I I l I I 1,1 II: II II' i I ! \ ! : :1 i ; i JI .11, ',1 •. , •.• 3',, r , i , I • . , I , • ; I 
,, ; I ! ! ! ' I I Ir 'i I), ! ii l ~.: I i 

, I I • -· U I· j I I j I j I ; I I• f'lvl I I •• 11 , ' 
1 1 . ... , · .) · r : 1 1 

1 1

, , I '1 1 1

1 

1 1 , 1
1 

11 : ,, 1 1_ 1 

:;.·--~•·f11,.._ I ,;, ; _I·:,:·• l·, I I 1' I 1_ : I I I I -I 'l ' I l ., • "'> , : I I I I I I I I ' : ; i : I ! I : I I : ! 

! 

: 
,i 
I 
I 

'I' 
I I 

! ! 
I 

! 

I 

I 
! 

I~ 

Ii 
I 1 

I 
I 

i I I, 
I 

I 

I I 

j I I 

I I I , 
I I 
I l 

11 I ( 

I 
I I t 

-
vi 

IIT ..... 
I. I , . lw 

j I J 

I 
I' 
1 I 
! I 

Ii 

! i 
I 

ii 
11 

I I 

I 
i 

I 

I 
I 

I 

I 
I 

i 
I 

I 
i 

I 

·I I 

90 

I 
I 
! 
i 

2,; t ~ I 

I. 

i 
I 

I 

I I 

l ! 

I 

190 I 

: I 

i 

I 

I 

I 

I 

I 

,, 

I i 
I 

I 

I l 
I I 

I 

i: I 

I ; I 
! 

I 
I 

I 

! 1( 
I i 
I i 
I; I 
I I, I , I 
I I! 
I I 

j j~ t 
I IP 

I 

I 

i 
I 
I 
I 
I 

I 

I I 
f' J t 
I I 
I I 

1( 
I 
i 

I I'' 
i I I I 
I' 1 I 
, Ii 

I I 
Ii I 

I Ii 
I Ii 

I 

1 
1 ~D l, 

r I )~1 

I l I i 



f Ii"li: 
!IH\.!L 

.. TIME 

- flifr 

Tl 
.. 11-, 

r1m:. 
-1::r,:1., 

TI -TI iff 

- ~i\;~ 
!"!ME 

- lN,1·''-

TIME 
-I!Fl-'l l 

r r,·h, 
I 1·11 ')~ 

llt rrm= 
I MT'.il 

.. TIME 
l t~ ~r ; ___ , I • 

TIME 
- ltlT',,1/ 

Ti t•P;.:: 
I NT~•1. -TTMF 
I NTtlL 

" - TldE 
ltHVL 1 

;;-

-----
-
• f[l1t' 

.1,![ .. 
TIME 
I ~~ T 1} \_ 

TIME 

. 

. 

I 
·;-;;: · .. ll'E 

r/• ,j. 31 J' • ' 

t .• · ,J ·, I ) ' ' ~ 
r..I(l 30 

I i 
I ! l i401 50 : I I . 60 I 7o' 1.1 I 80 '1 90 1( 
: I Ti T ' I I >i~ tr ~) ,, ... ~ I I 

: I l I I : I 1' '_,Li T11· I ·1 , (, i I i I 
1

1

' l, 1. ! : 1'i:1

1
: ! r I i! 1: i 1

1 
I I I i 1 1 

i
i I I, 1' I!! ii' I! 11: 1 I 1· i 1_ I I I, II I I I I I I Ii I 'I I' 

l"t J 1 ""''!!· E 

u· J 
: ·1 -

Ct~ :i + E I 

t, ,-.:-11 

r ,
1 
'1 ·:: 1 o, °' 

" ~. ::,l 

.;.~ i rlr~i::I 
' I I 

I , r . 3.1 

:¼:* . (l l),.....,..., .... r:.:ri I ,. 311 ,., 1 

i ., I l'' i I ' . .J. ,· . 
I 

·t:t." •1
1 r NC I 

t , ,. '• ~' 1 

10 

I I f, I 

I 

20 

'1 i I I ltr-'41 I I II ! 
I H ~1 I ' i I !(H' I ' I 11 I I I , I 

11' I 

: : I 1 

I II i 11 11 i ' I ! I j 'i I I I ' i ' I 

i I I 'Ii I! I I: I i I! i I 

I I 
I 

I 

!,: I I 

: 

I I 

1 

, , , I 1' ,r. , 1 I I i' I I 
I I i I I 
I ! i 

I 
I 

30 40, , I : ,so i I I I 60 f i 70 

i I i I i: I I !~1 

I I :, I Ii I 

1 

I ! I I I 
1-++--+-+-++-+-r--,-1-+++-++-l-+-l-++++-++-1-++-++-l-'-I ++-i-+-,.++-+! ++-I 1H,---+-'1--1-1 ~, --H--1 ' I j 1 ! I ! I I I 

I I I I I I I' ; i Ii I '1 i 1, I I: I I 
I
! '1, I! I ·1 I : '1 i l: i :, ii 1, i' i I i I i 

i i 'i I Ii: ! ; i I i I I 

1

1 1
1 I I ! Ii I,, 11, ! I i 11 111 I 1,' i Ii I, I ; Ii 

I i ! i i I I : : I ! ! I: I I : 

I I I l l I I I! i ! i I j I ! i ! ! i i I I I 

l I I I I i I ! I' I I I I, i I! I 11 ! I! : i ii ! 

! I i I! i 'i I I!.! ! i I i ! l I I: i ! I! ! I I 
! ' i : I i I! : I! I! i: ! I i ! i ! I I: ii : i I I 

I, 
I: 
I I 

I 

I i 
I I 

I 

I I 

I I I 
: I I i 

11 i I 
i i 

• I i' 

! i fH~,,,,1.1-~1+--rt-H-

'rl'7,b . .,,i,, 3i,; Y 
I I I i I 
I 11 I 

: : 
I I I 

ii 
I 

I 

·I·-·· 
I, 

I! i 

i 

90 I 

I 

I ! I 
I, I ! 

I I 
I I 

I 
I I I I I 

I 1 I 
! . I i 

i Ir ! 

r. .... -.. I (,• El : i ~ :, I ! I I ! ' ' T T ' 1 TT I ' 1--1 ·• ,. ,. i :,_, : I i I ! I I : ! i I i i i i I i i I I I i, "~-

I I i .,, ' ·' , · f i i ! i i 1 '1 i i' .l. l ~ T 
1 

1 ',, i i I ! j . 
; ·r : 1 I I I i I ! : . , f! I ii, I I I I 1ft .Ii..__ , I 

I I ! I ' • ;le, r r. i II 1
1 

1
1' : ! I ! r ii ! 11" ! I I ;; I : r 11 11 ' 

;:;,; ..... .Y. ti,, ,.; I ·,. >- I ., i '. I ! I I II I I . I I ' I 1$ ' I ' I 
( r 1 :, J , , ,

1
._. I;· .r 1 ' i ! i I • l I ! , i ! I i I I 



.,rr,1° 
.l.J"'I I VL l 

TTME 
•. JNT\.'L 1 

TIME 
.. IHTl/L l 

Tli'IE 
1 H-:·• .. 1 L 

.. ·r ;/i~•L 
r 1 r1t: 

.. HIT'v'!. 

TILL 
IN fl).' , 

-TrME 

.,;,.,, 
ll:1r: 

Tl 1·,E 
.. INT\,'l 1 -ri.f•j.-::. 

JNr<.!,. ; 

1 l 1;r. 
I!·~ T \}i '. 

TlMF 
,,, .. 1H;'IL 

" - ;-,~~!t\ 
!II 

rm;:: 
I lNT'JL 

I - Til1E 
t IIHVL 1 

j - TIME l ;-[T:,i;_ 

• 
• - I~~5L 1 
II TIME 
;, llf INTVi.. 1 

TIMf 
lNf\!L l 

- TIME INTVL 

r I Mi: 
I HT')L 1 

.. TIMt:. 
llHVI =• Tti·I£. 
IiHllL 1 

TIM£ 
.. liH\ii. 1 

- TIME llE'!L 

• Lm,L 
TIME 

- lN:\,t l 

f idi-· 
. INTi/1. l 

-Tl 

.. Tl 

.. 
r ! ME 
lN f\ 11 _ 

t ~ ·' r;~ E ! : li · 1i I [ 1, · 
1

f j' i 1
1
' i 1 

! I i I I I I I I ;
1

1 
i 1h, nl ,, i t·; I' , 1 I ! , , I i I 1 , f !1 I / I I ,I, 

t .' .I.,_ : I I : i ' I i i I i : ' I ' ' ' i l ! i 

:b" • s 1 ol -1::: I I I, 11 / I I I I II i I ! I 
1

1 ii 1· i I i[ 
11 

I i 
**l'+'lHl-.i~'"'-la.H-++++-i-+--,H-+1-+l-1-+-+++++-1' 1---H-I-+-+-'-' +I ..._I ,,__i ++-I l:-,'--1--+_µ_i _,_! +' +++-IH

1
i 1-i-+i-+1+! ..,..·:++·! .L+-!-1'1-l}..+-+,+1-l-+-I ++-! W-11-J'_,;.!....w..-W-+++-'' l--.1-.1..+-+-W.-W--W-l-U:-W...J-!_ 

.,, 't''l f ·1 j I I I I '1' I I I i ! I ! II I ! I ! I l ! ! i I I i I I i 

;,, •. ls 1 b ~ . ~ 1 I 1 ' 11 I i j I i j i I / i I I ) I ! 1 i i I ! i I ! i I 
•·t*-,··= 11(

1 ,.;s[',16~
1

·'''· ! I I. 1'1·'"1'.j I ,jli,Jtl. Ji1' ·1 i~c'fl 
I ; I I I ' 1' I; 

1
1 I I 1:., ,. 1 I I I I ,1 1

,· rt .J J ·· - <i ; r, Ii ,r. ::.r , ~ ii. 1. • ! i. i , I i II i , .1. II : r1 I i 11. i 
tt·.fl-,j1

1

irr I I , 
1 

I I I I I 
1 

1 !i<,.. .. 3:1 h: :b , 1 'i L I I I 1 1 I 
n<lt. J ,l,,r:::

1

•. 1101 ' 20 30 40 i I j 
1
50, ,!

1 
I l I ,,60I :1 i, !

1 

i 70 I , 80 I \ 
I '1,\•i,'1,-31 b,·, t J1 1,··, II I I, II, I' •1' 'I ·1·· I I I, I I 1 '1 I ii i I n i J L_: 1 I 1 ' I I I i ] ·. [ i i !rL f· I i I I I 1 1 I I I I 

rl I ·1 ,j' tl,tr • :,; l ot,, .{, I I : I , I : '1 I ! ' I I j I ' ' ·: '1 • ~ i I i' I I :1 I I I I wq,. f 1 i1 ~ E; t· 1 i I ·, i i , , i 11 :· I : I i I , ,,.ir.151 olf-. [ ii I I I ! !i II ill 1,1 · l,!,!i iii ,I 11:i J 

i 

! I I. 

901 I 
I i 
I i 

i 

I 

1f 
I 

i 

I 

tP !11-E i ! I ! I i 11 I, i :, i I :I.!, I I I 11 i' i +· 1
1

1 I : I ii Iii 
I' ,- ':1 iH, 'f I 1' I I: I I I' I'' I : ' I I I· 

:f * J:+,Hf.,t;""-l'f'El-+-++++-r-:-;...J-J...µ..++++-++-l--HH-'-l-+++-1 +-: ++,.1 !H1-+_,.---,..: +I+-;-,;__;_~' 1 I I ! I ti. _l I i : i I ! I 1 ! 1 1 

Ii I .ri,[,.I ~,: ~ .
1 

I I ! , , Ii! 1

1
., Ii 

1

: 1 ir-r11.1, ! i i I, Ii, 1
1 

r i I ! 

1 

1 
i 

H h~l· E1 ': 1,h. ~ 1-,' b J. I I I i i ! ! I i i I I I I I i ( 1 ! :{ l i i i I I i ! i i I i I i I I I 
.t * . ti rl ~ El : i i i I I 

I i I I i I '! ! : ! l ! I · I 1 : l : 1 r I · I I ! I : 1 I 1 
[ !

11 

1

, f j 
I I I 'I rh,j,, •I, l ~~ ' 

1 1 I 1 ' 1 I : I I 1 
1 · I i 1 ; '. ! I ! 1' 

1

1, I' :I ·1 i I I j;, .! ,; j : I : ; 1 ! : : ! I 
I 

I I i I ! - 1 1 
i i ,j' I I I : , , j j I I , ! i i 

,tt p,·1 I TJ l 
I ! I I I ' I I ,h<1· 1 • :~ j i1t ·, 'I I I I : I I \ I : i i ', ! i, ; i ! ; I : ! . I ,· I : I i i I, ! l I I 1' I I ,!I I 11· ,i 

1:t i-Hv:: Ii [ 1 I 1 

1
• 1

1 
i .. '1 I ! , 1· 1

1 

11 
1 

: ii (: I ' I. 1 

I , 1
1 

I, /1 i ,1 /. 1' 1 ii I' 1H,·l.:,1 t.i:, C i I : ! ' : i ! ' 'i I I ' I ii' 

1:., ~.t, ,i !1 MF. i 1' i r :I 1.1 • . '"·· ! : ! i t i ,j. ":,:i '1 '1 r . i , i I i 11 .. i 1' ... i I I 11 i.·1 , , • ! I . , _11 11, ... 11 

'· I i' '·1j ,~, 'H: ! i I ,1, I '1' ', ·1 .··1' I, I I I ' I I ·11 I I ~;. ; ·" _ i I 1 , , r : 1 , 1 1 1 i , 1 , . 1 , , 1 : , , , . i i , I ; 1 , 

!, ·11 j I, -I I I ! ~-J 'I ·11~'-,! 11,11· 1 ~I ~ '1: II I, I I ! ! I ! I 11' I I i ! ' i I '1 I I · i : ' : 1, 1,, i I ! l 
i I I i 1', 1', ,,' '11 I 1' i ' 1' i' ! I ' . i . l:i '.· ! I ,J J J J. I : I ' I I I I i I ,j .\ i I I I ! : : I I i i ! 

: I I l ' 1 T 1 I I I I ' I I 1---r-+-++, ~I ...,....i--,-1-.-.,-+-+-!-1-....... i-!-l-,..!,-+-+l-!--.--i-;...........i...._..-+-+ .................. 1--1--11 ......... 
n ~ (n; t• El : I I ' i I ! I I' ' I I I ' I i I I I I I L I I 

i, ii ii 111 i. ·-ii. I . . di. :, I 11· 1. Ii , ! ' I ! , I : ' ' i I I 11 rl I I I . I I I j. I I I 111 .,,Ji, I I I I I ! 



.. T 11-IE 
HH'JL l 

Tt/-tE 
f NTVL 1 

• Iii TJME 
{ NT;;,,;_ l 

rI11E • flllt r tHl.'l 

• ' Tii'it: 
8 • ItH\/l 1 

T lf'lE 

.. 
l l ~It: 

.. •>F',-'l 

r ; 
1111 u,, 

T!Mr-
1 I~ T lJ :~ -11111, 

T, MF: 
Ill,,,., 

r li-11::. 

- INTVL l 

Tl ML 
i l,T!.'L J 

.. fii'lE 
I Isl VI 

TH\F 
1 t~ rv: 1 

" - TIME t INTVL 1 

i, - TIMI:: 
XNT'.'l , • TIME 

•- II-H\,'L 
TIME 

•lllf TtH\/1 

, ! i·IE 
l HT,,'I_ 

.. TIME 
J. H fl.1! 

rrtK 
.. ltH'.'l l 

Ill fli'lE 

,IMF 
111' IHT'Jl 

1 Il·IF 
1.11 I \,'L l 

11111 f(MF 
IN f•.;1, l 

w11:,;,, 
I MT'Jl 1 

- T1i1E 
lt]f\,L 

- T!Mc_ I NT 1,}/ 

1M 

i IA I ,I,' :I I 
.I 1~. J I I 

I 

i I 'I I I 11 i I i' I ! '! i I: I I I I! I I I Ii [ I ii 11 Iii I 

n 
1 

•• 

1

1t·F1 I I·· '
1

-1'' I 1 : 

1 

I I;! I I I I j i 

I 

I i I I l j f I l I I ! IJ I f I I Ii I Ii , Ji j 

~~~1~1ti··.-M1.fr.:~!H1\~:,+_,H_1~~'.++-+r~-11+.1"Hl,-.--+++l+--+1 -H1-H-:H--'-1-,--,-IH-t-11~1H,-++l~1H,-h-Hil-:+\H,-.++-hi+i_+11iH-++1~1~l+H1!1 -++~1H+i+l1H,! ..+-:-H1l11~l++-H-++~1141+,,! 
,, l ~ '1 ',. ii i I -, i i· 1 : : i : I : I / I i i ! : ! I ! I ! I I I , I I I : 1 

!,ff I 
1 

1 1 1. ! 11 i I 1 , /J 1 1 
1 

: 1
1 

r I 1, I ·.r-1 i, 1

1

·,· I 1
1 I t.4, "•·'. k ' ;t• ! I I i i I I l ! i i i i I 

't- :tc ~~fllfi.-+i ++-++-H--<r+-+l-+++-4-++--h-1--1-ll-+!~· -H-! +1--r-+.1--l,....,'--1i-++~! +' ++--.;....I ;....J-.:1--1-+-+' ~I -1-i ..... 1 .J-..:-~'•i'."-J'· ~-' :..:.· l-l--l--1-:--l-l--l--l--1-+-J.-++-l-l-l .W,-~'-+--l,--l-+--l-4--W-,1..-/-..I--W--l-+...i...i 

! \I' I. :,1 l; l i I 1 i 11 '1 II : I I 1 I! ' T 111 Ill 11 L : I I, 1' Ill 

·j ·1 ,, ,I '· Ii i i i . ! ' I I! ! I i 1 . : 
1 ! . , ! 1 ! 1 1 

't(I / . ; ~ E 10 201 '· i 30 i I 40 I i I ! i 50 'I 601 70 80 1· 90 1( 
I ' '' . •'• I I : : i I i i ! I : ! I 

I'. 'I " Ii• I: 

I/'°;~- ~ L, 

HE 

I , rl. :, 1 
'I 

,.1. ~l 

• 1,,-

l {. 

I 
I 
I 1 

1 

I '! I t i I I ' I I I 

I I ' I I I I i i II, i I; Ii i I 

l 11 1 I ! 

I 
! ("' ~\_Ir, , ' I ,I. _. -"9 (_ "- 1 l-! , C .. t / i I . I 

I I 

''·j(' I I 11 I I : I I I I 1· '1 I, I 1, I ·1 i 
! I ! [, ·1 !, i 'I . 1· I ; "' i.) J. I : I Ii I I Ii ; I i 

I 
I 

I I 

I ~I 111: 1. !I I I ! ii I I I ! i· I I t I IIL. ·:;i ~ 0 I i 1'· I I 1' i ! I I I i . 1 
! ; . / 'o D," ,It 

**~1H+l-il6-+.++ilf-t:,+, .-+-3Hl-+-D+~+-l,i-+\-f-+-H+......+-ll-+++-H-t-+·H-+++--H+++-fll-+,l-,..+-iH-+-l+H/ -++-I +++4'i';-¥-t'.)H( -+-_1+l·+-ll -+++--IH++H-++-H-+MnlrH.,'Ht+.,j..,<hf-t'tfv,!-_1-+++++! 

H~ llt'L ,. ~~, l 
I 

ii 11 : .. It :i I !1 l I I 

I II i I j i ! i ! I , 11 11i. l'i: ) ~ i€ i ' I I i I I j I I ! I I I ! 
JH+~s-+-+-++-~,f-+, +_ ;HJ +.,+-ll' f-t~+-+-+l·++-l-++H+-H/11 j-+11 +-I H++++++-+:I +I H!-+, +-i-hl-H;' -+-t~I;..++--' ·HI' ++-:!I 1f-t\ +++,I ,+i-H'. -+iii +-'H '1 +H!-rl-ll l++r++++-+++-+,l+H-++i-1-+-
'~', HE 'i ,, r I I ,,L l 1 ; ,I /' I I I \ I 

;i:,1;~,,,•1~E 11,1.:S!. ~~ :/" 1•·:.,.101 I ,,, ~ ·,•1,11 I ,: 

·~ ~1ttt+++--H-+H-++++++-t-H-t+-t-H-t++-t-t-t-+++-+--t,-H-H'-+,-r-t-HH-+++-~f++'. '-1-t-+-+-+! -+++-H-+++-H-+-H-Hi-H-H-H-H-+-H-H-+-H-++ 

a I I 

.. ,. .. i, ,. E 
I 

::iP iHE 
:~;t ,i . ,._ 

, {,]nc 
·~ •11f'r 

.. J I -
, .. , ·1 ·1 -· 

1 -f ~+E 

l l \': • • .31 

10 

f Cf .:'.,l 

I 

;·J l 

~ I t -[ I ii !i,fr .~ii !J , ~ ' \ \ 

n l -j ~r [, I [, J. -,j, 1 J j' I 

Of ~r1 ~~,. ~,~m,,~:l : 
I I I I i I '''41-it H ~ l ; I I I I I I 

30 I 

I 

I 

i 

! 

I' 
I I 

; 

I I l ; I :.1 I 

I ! I· I Ii I I 
I 40 I l 50 ·1 60•. I ! , I i 70 

1 I 
1 i 1, I 1 

: I •I :, . ; ! I ! 1 11 i 

I 
.. , 
i 

I : 
i ! I 

80 
I I I 
i I I 

Ii 
I I 

Ii 
'I 

i I 
! I : ! ! i I i i I 
i :' l•J; i ! I I I l ! 

i 

: i I 
I ,_._t I \ i 111 I, 111., 

! 111 ! I' I i 

90 

I I 

I 

I 

: I i I T I I ii I I I I: I 
I: I Ii I i' ! ! I. ii I· I; i i i I i 



f HIL 
- ItH\.'I_ 

TI 1•1E 
INT'Jl 

• JllnME 

, 11111 TIME 
INTVL i 

THiE 
·" ,. t i'~Ti}l_ 1 

rr Mt:: 
• Ila IHT\IL 1 

TIME 
l Nl \iL . 

... i~1~51_ 
• ·' TI ME 

~ - IHT\ll 

I;; 

-1li'TL 
IMTUI_ 1 

Wr!111: 
I NT','L 

"' T; ;.;,: 

111111& I ii 

..... 
lri 

i!ME 
~ J-,1 ! Pl 

,.. 1 [Ml: 

lN i·,'L J 

.. TJ/a 

"'!"lM~ 1111 Jl,Pl)J,_ 

l l ME 
TN• '.JI J 

- TIME - 1 llTVL 

,. - i~~~L l 

TIME 
.. IIH\li_ 

T! lff 
IHT\iL l 

.. 1JME 

=• T!ML 
INTVL 1 

·1 ~ f·1 ~; 

- lti,':I. l .. 
IiME 
TN f 1-.'i. 

1!Mt: 
J N f V! 

.. T!MC 

• rr11E: 

Tl i·lr: 
• ltlfl,'; 1 

Tl l'IL 

l !Mt. 
l !-!Ti.•,_ I .. 

.. 
Ill TIME 

1 ~~ ~, \,' i l 

**r:t ~HF. 

:t* ,· 
I 

i,tj,r .='>1 
I 

o1dr. S! n 

J i ' 

I 11 ! I 
' I' 
I 
I 

1

1 

! I, j I 

I I 

d~.31 ~ 
I 

I 
I 1'. II I I I ! ; l i I I I I I '1 _1' i,' i, !, I I 11., i '1 i I i I 

1 ·1 I I I i I ! I i ! I '1' I I I I I I 
,· I : ' ! I I I ii i i' I I ,j ! i ! i ii I I I ' i I i It ! i 

:t'--~:Hi· .... • t-4! .,;i.,. ,-++,+;-+-1,;,_
1 

rH.H
3

!-+
1 

-+f-+-L-+-:f--l-·+-1--1-

1 

HH-+i-+-+' -h-i-+-1-I h!h!-+-+l-l-'-i-'i'..,;.,i--i--+,! .\-LI[' 
1
~1..; i--1l-+-+i·--l-i-,-1-:+-l--2-:I'~-+·-'-' _j_i _!,,.l-l-,.:.-i-l--1.\-' wi wl-i!-1.l-l-l--/-+.1 +-j-i-/-l-j I l--i-<IHH!-W-1-l-!..._1.w-,;_l;_ 

1
: e--iiHHI-W-i+I 

· •t :i j r 1 
: , 1 1 1 1 ; i , 1 1 r ! , i 1 

1 

1 
1 i 1 1 1 r 11 : 

1 
! I 

1 
1 1 

, ,cl, .-, , l I i ! i i i I I i, ! , I ; , . ; ! , ! ! 1 I ! I ! , : r 
1 

1 i , 1 , i ! 

,1) ' ~· E I 1:~ ,-1, 't i 20 I I 3.011 :_.. ' 1401 ! i I ! ! : iso, 11 i / j ;I 1601 I ! ?o, ; I aol I i,. I ,i9ol I /c 
• , . J. C i ! I I i : ! i I I 1 I ! Ii! kj,;.,J 11 ! : ! I I I ! I 

l t ~. 'l f E ;, ' . :,Ii ' ;: . ,, ' i I ! I 11 I.~. ,,,0 i : ! i i I i i I ' ,_, ', '11' I I ! i jd. ' ·jl II ! ' t 'f 
- I I ' i ! I I ' : ! i i i i i , ' ,: ~' i i I i ! : I 

*~~~"IF.+-+++-,l-,1-,1-t--t3-++1++-l-l-+-+-i--l--l-+-+!+++++-II i--1 i-+-;l-+-+-++-l+++-1H-1--:--+,-H--i--i--.;,_i .\-l-jc:.j,..,:!-'l-+:::_+-l--1--l-,, -'-11--1-lc...Wl-++-W-.;__i+--i-' l--l-;IHH1i++!l-l--l--l-l-l--l-l-l--l--l--l--l--l-i 

) Ji< , .. , l i 11 i i 1. II I I I I 
HE 

:: ~ 11"1 i :t: J: t t I I ! I ! I I ' l ,' : ' i I !I I i I : !H I , I' i ' I I I i ! i 

n.: ~1-£ I i 'II I II II 1,, ! J ' [ .. i ! I : ii . ! 11 I! ii I . ; 1 I j II 
I I" ' -~11 ~- I : , ' ' I ' ' i : I I ' I : I i I I 1· I I 

**-1'-'1-'1~·'~'-+++++-+-·+--rl-t-rl--+!++++-+--+-Hl~➔-+-'-i+l-r-t-t-HHi--++-++-.-i++-+-i+-i
1 

IH-t1~'-'--+
1

~1-~1-'-:+-! t-H'H'1,·1-+1-++!-_,._-L-1--11.+-! +-+-l~-+-+-+i-+-+i-+-+-1+-+-i--' +-: IH-+-+l-+-+-+-+-+-+-H--1--i'-++ 

I, I 'i II 111 1' 'i j !! I,',: ii' :I, '111, i I ! 1· ii i I I I I I' I ! 
l ; I II I I I, i i I I I '1, I ii I i 

I I. I I i I : : i Ii I l i I I 'I I 

i'• ,I, ic• ' 10 I I ' 20 111 301, ,' 1· 401 I I I 50,1 : i I I ' ,60': i i i I I 70 I i 1801 II 90 i 1' 

·--"j,-ii:· :-+:1 _· ++-!+-~,+-.. ,--1 •• --l"<-+i -+~-+-r++,' E++-! ..-+-H-+-+l-,.-+++i _, +-+-1-+-l-+-+-+'+I-;-' ++-i +-t-rl-t-++i-+-+-1 _! +-+-+----:-+-,-1-+r-+-' +·i·++ri·_: _i <-I H-+1-+-+-+-+++-i+-1

1 

+-+-1

1 
HI-+-+-++-!-+-_: 1-H-+-+I-+,++: 

1 ·1, ! : ,, • ,: l t ii·_, ' , i i! I i l \ I I-·: : i 11 i I i : I : i I I I !, I !1 I ii:, 

]i ,:I:: l : I I 
I \ j 1, 'r I :, I, t. 1

1 ii 
1 ! i ,· ,1 I ,' [ 

,,,,. ';j .I;,·· I, : : ii I I I ! I:! I : I 

:~ ·, \ 'II,· i -1, : ,, ,, ·.· ; ~, t'· •J} I 1, ii' ! i I I I I I I I i ! 1-1 I i I i i I l i I, I : I i I ! I ! i i I i j , 1 I •', ii'· 1 , , , '·I , , 1
1 1 , , ', 1· ! . 

i . r I fifl I : r.J i-, i I . '.· : i i I ! I I ' : i ' I I ! i· i ; ; I I I ! I : I I I I I i I ! j ' : I i 

i l 

I ! 
* It- 1' ~ 11n I '1 , 11' ! r ·_fj- i) ,, I I ! I I '1 ' IJ 11 T I I f I_ i1j'- H i i I I :I i VL'.tl_· l ,i 17~ '. I 

I' I I I r 'Ir. 3jt 1 . 
1
1 :, : I I I I ! I ! - I i ! : 

1 

1 I i i "': I , II I /I 
J I J I i I , .,1 ~ , , I : , I I l ! 1 : i I ! i 1 , i 

.n ;· ' 11 , I , ' I i, ll·l r_,·'1· ' J I , , I I ! ' I ' 1 I ' i I;:, t 'ti, 11, I ! I 1· I : I ' j I I I I • I' I ii ' I 

1

1 I I ·! i I' i i I i ! I i i ! 11 I 
1: 

1
1

1
··L1 r ,,. , '.:• d: t 1 

1 : 1 _,, : : ; 11 1 I: : 1 I : 1, 1 1 : 1 i 1 

I I I I I I I ' I ' I 'I I' :_ 1_ 11 i I I I '' I I i I' 1· 1 ' ' I I 

t~.,,,'llt-+-1!'-t+~-.... •F,+, +:+-i-1 !+-•+-7H-1H,1-ti -+:-+i-+1+1•+, +-+-l +-i.+-+-t!__,.1-1-~++-'+-+-1-H!-f!-++++++-++-1-Hi-+' -+-+-'-!+i++-1+-i IH;-+-+
1

-+:+l-4-1++-+-[ +-I r-H-++1-+-++i+I +-i i--i l-lH
1-++-+-++l+!++l--H--H-+-i-++i I 

~ T ~ 11· :!,-,,!, -'·! 'f· }< I 1 · i I ! I : I I ; '.:!II i, II i !1 i, I !I_ \ I i, I I! 
" I l; ·1··' I : ; I i _: I : ii I' j I I ii I: i, I i., 11_,, I I i I I ', I I I I I, I I I : ' ,. ~·, -J~ : I I i' I 



.. 
!1[1111 

Ill 

1 lH[ 
IN'l lll l 

!1[1111 TIMF: 
IH-(',.'[_ l 

.. ]Hit:: 
IMT\,11. 1 

riME 
illfll'·l,1/: 

f il·h:. 
lrtf',H. i 

f i ;-1~: 
INH.'L 1 

w 1111 TJMJ:: 
., Jtr~\.', . 

• Ill TIME 
I;~; ' .. 'L 

TIME 
flll IN°!'Jl 

T!l1E 
Ill Jrn,:l 

-
f!ME 
IIHVL l 

l ! i•l~ 
INTVL 

! ! ~!t: 
J i·~ "! r j :. 

-l!Tif 
llH~'l 

Ill Ttl'l( 
. . . . . .. , .. 

T I~lE 
Jrjf•.::. J 

ill I 
ll-l 

TIME 
.. ',·,,=:... 

.. 
• 

r I rll 
I t-1--r t 1 1_ 

1 [ ME 
l11f 1il. 

llMF 
- frjf\ii. 

TIME 

I) I I 20 I 30 ' 40 I 50 I :,· i 60 I ! i I 70 I 

! I I ! i : : i ! I I I i ! Ii I I I I! I 
I 

: 80 
I I 

I 

! 

I 
190 I 
I I 

1( 

I 
I I I 

I 
i 

I I I I I I !I I I I I: i II Ii I'. I I II I !I I '1 I II II 1' II : I I 

II I i I Ii II I I, ! II!, II 111 I Iii 

l-+-+-+-+-+--' .....,1 f-+-+~!--+-+-~I +--+---+-+-f-+-+-+-+-+: -+-+-+-' ..__I ...... :,.....1--+-,---+-+-1-+-+-1 +-+-t-1--+-+-+-+l -+--+-i +-i +-+-'-!;.....,i~l~!-+--~l -+-+-~i ...........,i-+-+l-+-+-...-.-1, +-+-I +--+-<--+-+-+-+!-+-+-+-+-+-+-<f-+-+-+-+-+-+-+-+-l-+-+-1 

I : ! i l :,, II ii I :I I I i: ! I! I i I ! 1
, I! i I ! : I ! I I 

: i ! i I ! ! : i i I 111 i i I i ! I I! 'I: : l i I 

I I I I I I: Ii ! ii l ! I! I I I I I : I i: i I! I! I 
I I i Ii I I I ! ii: I: I I : : i ! I i i i : I! I I I I 

::l',;·IH:ai'-'lll'-!l!i'i!IME~--+++i+,,+-rl-.1-1:,l-li -+++-t+,4-+-+-1-1-1-,-+++-:-i +i 4-+-+-1-i if---H-++--+-1 ++i ++-+-11-l-1-+!-+i+i+++I +-' ,_~--1-11--1,--.
1
..+J--I-+, +: ..;.+.

1
.1-Ii 1-1-11-+-+i-++-h-l +++-I l-l-l-++-++++-+-+-1-11--1-H-!-I-! 

! ! I i ! ii I j I i 1

1 

i' ! : I 

'1 Hif:: 
I re r.,:,: 1 II ; I 1

1

: rl,L .. !l I 
l * >'!HlrlH+_ Hli, ,,F+-+.,++,+-_+-, +-_ H5 Hl -++:-+-++++-+-+-H-++-+-++++-+-+-HI, 11--++-+-+-+-+-r+-+-+-Hl--++l~I ++-+-r-+-i 1-'-+--l:-r+-+-++i +-I+-+-! +-1--++-+-+~I -+-+, +-+-+-H--++-+-+-+-++-+-+-h--++-+++ 

I
! I i '1· I I I i 

•
1

' ',i·!'. I:'._.,_. ! : I, I ii " 111 : : i 

! i I: 
1 

I! ,i I I l' . ' '1 I I I I 

! Ii . i ! i ! I i I ! I I I 
.i:,. ~rtt-ttrltct--H--t-_t-_, ,t-_t-_H~-1H1 -t-t-t-t--t-t-tt-t-H-H-t-t--H-ri-t-,ri-H-t-t--H-~t-+-H-t-t-t-H--t-t--:-f-HIH-t-r,--t-'.-i -t-! t-t-i t-,IH-t-ti-t-t--H-t-t-t-: t-HH-r,-t-t-·t-t-t-11 H--H--t-H-t-

1 I i I I I I I II I I' 
1-, 'yr ,, -, , , r , I I l , ·! i I I i I ! 1 I I 

I ,, . iJ !j I I II .. ,i, ! ~ . I ' ! ll i 1,1 11'1 I ' II ,, ·f 
[j( 'i,-31 J I I I I I 

~~i,-,HHl---fli411''-4+++++-!-1-1H-+-+r-++-H-++!-1-1-+-+++++-j++-++-H-+-++~l++++-I-I-IH-+-+-++++-F(+-JH--l-++-+++++-I ++-I-Ii' 1 .... i-++++-+-+-1 ++-i-l-l-H-++++-++-1-1-ir+-,;-'-+-,cL 

,,, 'j- ~:~ ~ t . ,,I i I, I ii i ! I!! j ! ! : i i 
10 20 

I 1 '' F ! , , ,.i ·., 

I :301 I I 40 i I 501 I 60 I ,710 i I i I i 1,8011 II I 90 
i I ! I ! I I I I ! I I,)'. ' : I i I : 

I I ii I I i , I I 1

1 

: I i I : I • i I ! i 

11 
i 

~ jllMf 1.,ii, ·4, 1, ! ii, I i ·· .. ,1·.,·l I l I J 'I I 
**~t-tt-itttttt-H--t-t-tt-t-HH-t-H-I-H-1-t-t-H--H-t-H-r-t-t-t-r-t-HH-t-H--,..,-tt-t-i 1H-t-,r-H-TTtt-H-i-H-H--t-t-tt-rHH-t-H-~·-i-ftt-~"~~~~,,T.)T1~r:f-trittt!t=-H7'-H-t-l 

I i ,/Ir. ,,l ~ j ! I ! I I I 1·. ,1_:, ! I ! I T ,. ! I 
~I ' !: ;~ I I I I ' I : I i '1 i, I !I I II I I ; j ,~ :~i1 k r l. ! I i I l I I I 



Desert View Power 
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APPENDIX A.1.4 

-
UNIT 1 HYDROGEN CHLORIDE DATA 

!'111111 

002AS-3204 71-RT-233 123 of 612 



WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 
0 
0 

N CLIENT: Desert View Power 
l; LOCATION: Unit 1 Stack Breaching w DATE: 3-29-2018 
~ RUN NO: 1-HCL-U1 
::j OPERATOR: Patrick Whitman 
....). METER BOX NO: 30-WCS 

I 

;a METER AH@: 1.737 
~ METER Yd: 0.995 
~ STACK AREA, FT2 .... : _____ 3:..:8;.:.;:.8;.__ __ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

AH= X AP: 
Probe Condition, pre/post test: o i:::. 
Silica Gel Expanded, Y/N: h. :> 

Filter Condition afte~Jest: o k 
Check Weight: J.i~•i/!500.0 

~-0\ 
Meter AP 

Point Time Volume, ft3 in. H2O 
) o-,t{ 5 o(,;~.JOC) L_f-~ 

~ q Ot:i4c-i ~G¥-5'~~ f,.D 

0 1 <Jl,113 i,z1. ~co I. 'A 
,, 1.. oti<:1 115. FJ...45 ./x ,,-1 

~ { }-WO I 8'7ir.'t V 1,1 
Ii IOOS t<S'}..,o(.,t 1 
'f /oa s, ~.~l../1 1 .. ~ 
Lf )O t 1., f/J 1) 5::, /, 7 
l Jo1(~ a1J &- ., ·0 & 'f f ~Lf 

,-z, /0'22 ~-<35? ( .. '5 
f 102L/ ~,..,,s .,.<'t~o {,.D 
~ (0?-&- fr~.-J-.,3 'i; 
5 W3'2 ~'t.11-S- 4 '; 
l/ ·01 'h rq()/).., tf r; i -1. 
1 Ot..£-0 i.to, ~ 14,0 - /-!J 

"'2 10'-ilf OfOOJ-L/'3~ • .C,L{ 
I {04¥ fJ/(1.. ,t!/0 ~fltl 

Average C.: fof~ ~If~ fd/1 

AMBIENT TEMPERATURE: ___ t ..... 0_
0

p_, :::.,--------

BAROMETRIC PRESSURE: ___ '3_d_. 0 __ 1 ____ _ 
ASSUMED MOISTURE: ____ 1 __ 2a.;.,;;:.5 ________ _ 
PITOT TUBE COEFF, Cp: _____ o ___ .8 ___ 4 ______ _ 
PROBE ID NO/MATERIAL: _______ 1..:..,:1 O ___ --=G .... la=s-=-s ___ _ 
PROBE LENGTH: _____ 6 ___ ' ______ _ 
NOZZLE ID NO/ MATERIAL: __ ....... 19 ____ 6_--=-ss ______ _ 
NOZZLE DIAMETER: ______ 0"""".2 ..... 39 _________ _ 
FILTER NO/TYPE: __ ..... g_U,€i___.rtz=---------­
PRE-TEST LEAK RATE: : 1Zkof CFM@_l.__7...___in. Hg. 
POST-TEST LEAK RATE: : Cl71VI@ in. Hg. 
PITOT LEAK CHECK - PRE: ,V POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN_....,D.....,;W ___ _ 

SAMPLER ________ PW ____ _ 
SAMPLE CUSTODIAN_-=D---'W __ _ 

AH Stack Probe Filter Imp. Out 
in. H2O Temp, °F Temp, °F Temp, °F Temo, °F 

:)_,} '] r~ ~1st, Q. \'L 5'<;;; 
1 ~ 't ~>( '-'~7 '257 5'l 
Q..,J 9(0 ~S"'S' ~$'"'2..., s-g: 
fl,') :3,-z IJ<~ r,,J.5Lf r4f 
~-1 35' I 9..:ss 'd,.12. S4 

, ·Cf ~S-'3 -:ZfC 'l:, 1 <~ 
~-5 ~)f ~~'i ✓.)S,a •P-f 

1·1 jf:L._ '1,(f ,z~, ~'-{ 
'1J 1~1. ~.f'"C CJ.,r'~ f'o/ 
1-'1 '35~ 'J..$·7 'J-5'0 1'"5' 

'AS '153 'ltfC Q.S-Lf '>'&.t 
"LJ ""55~ ,:z ~:3 1'25'C. '5 s 
,,1 'f'>'S' :i:rc :1.M 1''{ 
I-~ 7;-C :J.,-s ~>~ )5 
f.'t '?~-~ QS-:~ t;J,~'l )~ 

Imp. #Contents Post-Test- Pre-Test= Difference 

_1_ 0.1N H2S04 qt50, I TZ '(. ;-

_2_ 0.1NH2S04 r~,.6' 75""0·} __ 

_3_ Empty_ b]6"-6 c:72. r;, __ 

_ 4_ Silica gel_ 1t~, j ~ 3 (. '--

Rinse _____ _ 50 

Total: _____________ _ 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Ha. % in. H2O n=-) ){(; l ., '-· (,,,~ 

f.?/<? "57 <--
c1 I qe> 6« 
.e,z ~~ c-
0/3 s: 'i c ·-

C,1- n c4... 
Cf'l ~, c-
Ct 'l <; C, 4e.. 

~"3 90 C.,. 

4g CZ1 r,· . ...._ 

q;i.._ ~o ~J1 

e;,2 %·Cf hh 
'f '5 '=tt,( (; .( 

q~ e:r'l.. c:-
~r..r 9/ £"' 

Comments: _____________________________________________ _ 

DS834049 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 0 
0 
N CLIENT: Desert View Power 
~ LOCATION: Unit 1 Stack Breaching w DATE: 3-29-2018 
~ RUN NO: 1-HCL-U1 
~ OPERATOR: Patrick Whitman 
....lo. METER BOX NO: 30-WCS 
;o METER~H@: 1.737 
-;--i METER Yd: 0.995 
N STACK AREA, FT2: 38.8 
~ TRAVERSE POINT.:....S-, M-1-N..:./P.:.:O=-IN_T_: -4x_3_0_ 

~H= X ~P: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, YIN: ____ _ 
Filter Condition after Test: ____ _ 
Check Weight: __ ...,,...,,,. _____ _ 

.+J1-1~r-
Meter ~p 

Point Time Volume, ft3 in. H2O 
~ lfOO fl/15~ ~,S-1 IS q ){ 

t q I 10'-( 611'&'. [$,U .. er~ 
,.., ) I Io <j qu~c,10 ,".) .... ?' ;///2. 6 'J.. 'f,'1'15 qJJ.. -- I J)/'b O;). ~ 3 ¥_5 .. ~ .. 

C I I 2 0 c;~/, '111 
:5 Al 1-. l-f GJ3 /, t.{1 ( f' Ci 
1/' 11'1.&' I ~1<-.tJC,5 ' /l r • • .._ 

? !/1'1... c ~11--. ~,;o 
' 

--t. l1'5C ' rttl,O 75. "~ 
I 41¥0 i: 1"1 q .. '() \'J --~l.( 
,r.; {} "l'-f 1'°1 1-' ~1''5 
<;' 1//lf>< ~'-It, '11-5 ' 1 

,:L( ffc;?.. 1,q,:;1, 1rio ~ '}ct 
J 115&. f2/5~,H2 l,_0 

·-z I 1). 0:J ~~,✓~vf i-.!L 
1 11.. Ot-( '?Go,:75 o i, 

AverageP.( 1-1...D ~ {}f (i:l(, f 'L 3 

Comments: 

Date of last revision 2/14/2017 

AMBIENT TEMPERATURE: __ ,ff_~ ___ ,.,-.1:-r:~ ...... :-------
BAROMETRIC PRESSURE: _ ___,7._-0_,._?Jet__,a,... ____ _ 
ASSUMED MOISTURE:. ___ -'1:.:.2._..5 _____ _ 
PITOT TUBE COEFF, Cp:. __ --==0:..:.;:.8..:.4 _____ _ 
PROBE ID NO/MATERIAL: __ ----:...11~0'----=G~la.:..:ssi:....-__ _ 
PROBE LENGTH:. _____ =-6' ______ _ 
NOZZLE ID NO/ MATERIAL: ____ 19 __ 6 __ ____,_S __ S ___ _ 
NOZZLE DIAMETER:. ____ ~0-=23=9:;..__ ____ _ 
FILTER NO/TYPE: __ ....::i9i:.iUa=.:..rtz=--,, __ ___, ____ _ 
PRE-TEST LEAK RATE: : rVJo; CFM@.__._/?__~­
POST-TEST LEAK RATE:. t'J.110 CFM@.__._IS __ 

in. Hg. 

PITOT LEAK CHECK - PRE: ✓ POST: ---
in. Hg. 
✓ 

DW CHAIN OF CUSTODY: SAMPLE CUSTODIAN_.......;..: ____ _ 
PW SAMPLER _______ ~_ 
DW SAMPLE CUSTODIAN_-=-.,:.--

~H Stack Probe Filter Imp. Out 
in. H2O Temo, °F Temp, °F Temp, °F Temp, °F 

/, q 35', ':LS l( ~O ~L <~ -~ 1~ ~! >5 9--5' ;~1 
/Jj 1 i't Q.. 1{o ,;a~ -fi'f' 
'1,. '3 ~ji°' I as-5" t)) { '(J 

~.1 ']5<2. '25'5 'J.~1 :9-1 
... ,. .. -·····-· .. 

'1.., }~ 'l c-; '1 -:1.'S"Z ref 
-2.~ ~~55 ~)~ ~$"', !"""5 
.Q...t) '15 1 r-_J,5C :).50 5-t 
"G .-,,53 -.r5 '1 160 5'1" 

1,~ ·1SJ 'J.rS'Y l-)l) ½1' 

t' .. o '-s-:, 1-.f~ ::i.-s-z. <1r 
,y' '3 5?I:_ r;r-y ri. 1 ) . r~ 
-5!' "35~ 7'5"( ~-st 'S'9 

f~~'l__Q... "'3<4 ")SS ~~-( $~ 
'1, -~ '3, S't. P_2_ S", ~)'3 -5 ~ 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ 0.1NH2S04 ________ _ 

_2_ 0.1NH2S04 ________ _ 

_ 3_ Empty __ 

_4_ Silica gel_ 

Rinse -- _50 

Total: 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Ha. % in. H2O 

c;;t-t a-o c+ f,. (, ' cr5 qz s.,.., 
o/5 9/ 5""' 
qt y1. (A.. I 
co e:;3 C> 

tiC ftlt( c-~ 
Cf~ t:t'C ?-
({C:., l/7 c;-
'1'n l-},(, ,,., 
11 9'7 ~' 

',ff, ere c~ 
e;$' ~~ ~ ....... 
too flit C. ,-., 

loJ q"7 ?-
j":)~2. c,e, ,7.-... 

OS834049 /) (']_ 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
0 
0 

S; CLIENT: Desert View Power 
C/J LOCATION: Unit 1 Stack Breaching 
w DATE: 3-29-2018 
~ RUN NO: 2-HCL-U1 
~ OPERA TOR: Patrick Whitman 
~ METER BOX NO: 30-WCS 

I 

:::0 METER L\H@: 1. 737 
-;-i METER Yd: 0.995 
~ STACK AREA, FT2.,_: _ ___,3,:;.:8;.:.:::.8-----__ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

L\H= __ XL\P: 
Probe Condition, pre/post t,st: o k 
Silica Gel Expanded, Y/N: ___ i-._o.,.._. __ 
Filter Condition after Test: ___ o_k __ _ 
Check Weight: ®fV-ibD . 0 

-::p?-/.<f 
Meter L\P 

Point Time Volume, ft3 in. H2O 

- ·5 rue '101~<q'J') f."L 

~ <-( f2P/0 9_C $-, '-(fa I ,o 
C 1 Yl4'-/ '-1·7 L t: &-s '- I - ,i f·'t'-/% W7tt-t,<J I. a.. r, 

~ 1 1'2.S""Z ~-n-\ lfl-5 1.0 
~ 1-i -5' 6. '1~.'1b~ 
5' f'J?? Qf Y> h '1 '7 if f.'-/ 
4./ 1'3.9 l-( I?~. I 6!3 1.. 3 
q ("30$ '1~,r,,a t1 
'1 f'>('Z.. lft1t~<fer5 .. -g~ 

1-J / ·G e,,qs.ao~ ,.<!j'f 
T; J">lfL.? , (;{'jf-L {) l-f 1 

... r~'L ~ C:/'f "ts"\,ot-/1 ,e, '7 
A.fi ,, -1-1 /fXJl,/~O <' q5 
,7 1~1' /00'-4'rJG5 I~ o 

f"?,"J'• /(J(}7v ,1-0 • 7()rl 

-J ,,-3 7 C'\ j0/U,J-/1,l5 's,,;s 
AveraQe-, t; l'Y-f, lfJ13~ 415 

AMBIENT TEMPERATURE: _ ___.°!-"-t;-(9_?_· ____ _ 
BAROMETRIC PRESSURE: __ <;}-_.,o_._o-ry........._ _____ _ 
ASSUMED MOISTURE: ____ 1.:.::2:.:.;::.5-----_____ _ 
PITOT TUBE COEFF, Cp: ___ 0 __ .8 __ 4 ______ _ 
PROBE ID NO/MATERIAL: ___ 11 __ o ____ G __ la __ ss ___ _ 
PROBE LENGTH: ________ 61 ______ _ 

NOZZLE ID NO/ MATERIAL: __ ..,;..19.;:;;..;6 ____ s __ s _______ _ 
NOZZLE DIAMETER: ____ ...:0-=.2==3.;:;..9 _____ _ 
FILTER NO/TYPE: __ ___.g:a.=u=artz-=-----=----­
PRE-TEST LEAK RATE: : ~-it CFM@_A_2..,...____in. Hg. 
POST-TEST LEAK RATE: :U.o ~ __Qp:AO@ )Ez in~. 
PITOT LEAK CHECK - PRE: "!L,_ . , =,:,osT: lL__ 
CHAIN OF CUSTODY: SAMPLE CUSTODIA'N DW 

SAMPLER PW 
SAMPLE CUSTODIAN OW 

L\H Stack Probe Filter Imp. Out 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F 

I)_. 'i- -J >-:' ~y,S '2J?r], 5" e; 
1-.Vf 1'-~ ~L 4-,>£ ~o %' 
1.-.l "JS-1 ~47 ~fc"--l 5" 'L( 

is 'JS"~ ::2JS ~y-:t.. s-, 
II~ llJ 'Jf 0 Q,5L.f /J.-<;1 ·S'<{ 

~-1 '350 ?..!5 ~o 55 
"1-'5 -5yu ~">'5 -:;). 5'2 Y/4.-( 

~-1 3Y/ ':.J-5"~ ?,.,tf'-1 5~ 

1~1 ~:5rr -1./r·r ~.$"'z. 'S''J 
/.,a 3-1'~ 'J.,§f'7 /).f!;,$ ')Cf 

j.J!: ~y,o ~5 1).,53 ~"3 
/, 1) ~ ~, ,t:,JJ,0 ":L~J S'-( 
I. 't ~~,{ ~?r, ~~ ~~ 

f .. 7 15{) ~')r; 6)7)~ ~s 
u:.. 43~1 ,:J:55 ,::2,~-1 S"Lf 

Imp.# Contents Post-Test - Pre-Test= Difference 

_ 1_ 0.1 N H2S04 _ 1 {) · l..) _65 ___ 1<__._y __ 

_2_ 0.1 N H2S04 <f$6. 7760. / 
_3_ Empty_ ~6.0 i;~zq __ 
_4_ Silicagel_ q~s.y 152.8 __ 

Rinse ____ _ 50 

Total: ____________ _ 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Hg. % in. H2O 

/0° rot c:~ 
/oo f,0'-0 (•J 

/OI ~ < .. ·.J.o·G 'IS 

/01 qc.:, cr1-
l"°-t-f ut,q (,.. ,t,_ 

JO:} f lQ::J -:7';-'T! 
/0:) IDfUf c--
1tl'!i t?9 (,Ci 

f-oL/ ~q 6-7 
,fO') tc?4- ·c.·-

/":It ttl>' z;-.i.. 
1-ao f£' t.t: , {!/~ 

!'97 ffT'5 &·"-
1°1 fir-t C/,,,,. 
f06 ~ &_-4 

Comments: _____________________________________________ _ 

Date of last revision 2/14/2017 Page _{_, of (/__ 
DS834049 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 0 
0 
N CLIENT: Desert View Power 
~ LOCATION: Unit 1 Stack Breaching w DATE: 3-29-2018 
~ RUN NO: 2-HCL-U1 
:!:j OPERATOR: Patrick Whitman 
-- METER BOX NO: 30-WCS ;o METER 6H@: 1. 737 
-;-i METER Yd: 0.995 
N STACK AREA, FT2: 38.8 
~ TRAVERSE POINT ..... S-, -M-IN ..... /P:a.::O:.:..a:I--NT_:_4_x_3_0_ 

6H= X 6P: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, YIN: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight:_,,__ _______ _ 

r t-r. 
Meter 6P 

Point Time Volume, ft3 in. H2O 
] /lf_' (j{) /{)/{J J-{f 'J / I ,0 

" ·Lf /'101.-f ~, (,, <5-1-5 i \ (j 
r ,,g JC//iJ 1; rtl.9,,fto f, I - ,,L I'-" 12.. /013-(,.l-{5' ,C,Lf C 
:- 1 /'-ft,{, WU.~:J·;, ~ (q ~ ,~ /Lf:).o ,oivr, g-:3~ 

5 1'1?.-1 , r,ne,. ¥~-3 ,,~ 
{,,,( /'-/j.. t on, JT'} 1 \--; 
3 J '-I' ?? !J}&,r ~ 5'!) f. Lf 
,i f"i ,,,., 104~':a, L~ 

I f'-/ ·f$"" t<J'ilf., rJ/0 1., ?.._ 
It fL-fl-f'L._ iOt-f·1_s,v1 
> /t/'15 IO'tJ. 5C'1 1, <J 
~ f l.-f v{q fOS1- 0"15 L 9-._ 
3 t'-15,3 I ost.t_ e...1 o (. t.--( 

,z, /'157 -1{)$ ~-1't◊ 1.1 
( 1501 /C{;.1,..-5 ~5 ,.YI l 

Average1 !. J 50 '-f )'Ot'3-9'0:L 

AMBIENT TEMPERATURE: ~ 1 4 f Imp. # Contents Post-Test - Pre-Test = Difference BAROMETRIC PRESSURE: <111.0'1 ----------ASSUMED MOISTURE: ____ 1..;.,:;;;2;.;..;:.5 _______ _ _1_ 0.1N H2S04 PITOT TUBE COEFF, Cp: __ __,;:;0.;.,.;.8 ...... 4 _____ _ 
PROBE ID NO/MATERIAL: __ .......... 11a...;:;0,__-=G=la=-ss.._ __ _ _2_ 0.1N H2S04 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: __ ....... 19 ...... 6 _____ ss ____ _ _ 3_ Empty __ 
NOZZLE DIAMETER: ____ """'0.a=23"""'9 ________ _ 
FILTER NO/TYPE: __ ..... a,.....,u~artz~--------­
PRE-TEST LEAK RATE:: LO,.,ao5 CFM@ 1= 
POST-TEST LEAK RATE: .))). (!US ~@._lK_ __ _ 
PITOT LEAK CHECK - PRE: __ L_....._ __ POST: 

_ 4_ Silica gel _ 
in. Hg. 
i{;Y9· 

CHAIN OF CUSTODY: SAMPLE CUSTODIAN_-=---:------ow Rinse -- 50 
PW SAMPLER ___________ _ 
ow SAMPLE CUSTODIAN_-=---:------ Total: 

6H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static in. H2O Temp, °F Temp, °F Temp, °F Temp, °F tn Out in. Ho. % in. H2O /, 7 "3<;"? t')..('-f c.L,54__ ~r /,o C. /O'S' t.., 
1--5' ~o ;J~C 'lp' t '!'✓-( /if) J{J:,Z c-

~-1 '35"-:J :J..·p· ~~ )°'3 ,~ /~3 C-.,._ 
f.S ,..,..-0 

';/.>)b 9-Yf -p-, /77 101- C·" 
J~Cf :]SO ~..!YS :Z5"t 'S'5 to-J /01 6,4f 

rJ...1 ~,;-;::, '1.f{'-1 ~ro <t' ,o,;; /Ol d'-
'l.S ,SI °'~"' d\ro >5 /'?7 f1J:5 £' ')_,·1 'jJ-,? '.:JL,l,J <JS, 57 ,o~ 7,<JL.../ --u-
1-3 ~ '5"'1 ~5' ~5'0 J&- frrt rr15 c-· , 

'l.3 3,, 'J.,S'"'1 <J,. 'i 1 ~~ joq /!f"3 ~-
1,) 1Yo ;tS5 ~s, r"'51 fO~ JO~ c--'2..? ·sJ,,1 W)-l blJ r '5C ;t}.Z, 101 ~4 
()__.r/ Jr,a.. ';UP't '-T::5'.:? s~ ,o~ 10'3 "; 'r/'1 
11..- 1 "'.35"2- ~~ ~5"3 5'-f /<JC!( M71-( d" t-o --:t5"t-J..,_ 'xi17l ()_5:,z -5"3 JOC::-, lo-3 (~ "'t 

Comments: _____________________________________________ _ 

Date of last revision 2/14/2017 Page_.Q._of tJ 0S834049 
Master Document Storage\Forms\Datasheets\Field Datasheets 



WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 
0 
0 

~ CLIENT: Desert View Power 
Cf' LOCATION: Unit 1 Stack Breaching 
fd DATE: 3-29-2018 
o RUN NO: 3-HCL-U1 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 30-WCS 
:::0 METER ~H@: 1. 737 
~ METER Yd: 0.995 
~ STACK AREA, FT2.,_: ----=3.:.:8 . ...._8 ___ _ 

v-> TRAVERSE POINTS, MIN/POINT: 4x30 
~H= __ X~P: 
Probe Condition, pre/post test: 0 t<.. 

smca Gel Expanded, YIN: T\i.J' 
Filter Condition after Test: o £ 
Check Weight: Lt 4 1 . :z(. s:!-:"'-' 

I 11 
Meter ~p 

Point Time Volume, ft3 in. H2O 

- -( f r;«J b-E,., 100 I. 1 
~ 'i Jt{}lf G~- S75 ( ''] 
C 'f 1603 ··-11 .. C?-:J _.q7 
ti '<... /bllJ. 1'-{Af55 f ~ rj 

~ !(ft ?o. '3~ D l-~ 
E lt ;2.(J $11 ... '1?. ').,_ 
5 14 ~Q_~ 5(1,,,--,Q..?-.. 1 ., ·3 
"{ 1&'21, t,,1..10 t, L-f 

1 1610 f~- Cf'J.'O l, -1 
1. 1 (,'3 L( e·'J.._ O<B5 ., 9 ~J...-
1 !{'J~ c~ '5 . 1 <> '5' ~ '10 
?; /(, t.f:J f.1~-""1-711 
( tf,,l-{t--( e'( t-'. ct -i '1 .. CZ/°I 
'1 fl,'1·~ 1-V'J.., ff3Q .~Cf(,, 
~ t651.. 10'5 .125 i, '(J 

1 f65G 1off .1L..fo I, \ 
L J'7'J5' W, '11-5 .-'-6 ~ 

Average ~ f -')U9 11'i-1ll.. ~ 

AMBIENT TEMPERATURE: __ __._fO...;;..· 6 ..... <J ___ P ____ _ 
BAROMETRIC PRESSURE: ___ ,.-,._,:;_. 0_J..__ ____ _ 
ASSUMED MOISTURE: ____ 1.:..:2::.:.;:.5::...-.. _____ _ 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ 0.1N H2S04 f32J 71}1. 8' 
PITOT TUBE COEFF, Cp: _____ 0 ___ .8 ___ 4 ______ _ 
PROBE ID NO/MATERIAL:. ___ 11 ..... o __ G ___ las ___ s ____ _ _2_ 0.1N H2S04 ?.S-5-. f 76't\ 
PROBELENGTH: _____ ...._6' ______ _ 

NOZZLE ID NO/ MATERIAL: __ ...:.,.:19=6---=-ss _____ _ _3_ Empty __ G, 7 3 ·· '7 67(, 1 
NOZZLE DIAMETER: ____ .=..,0-=23=9~-----
FI L TER NO/TYPE: ____ g:i.::u=a:..::rtz=---------,.-----
PRE-TEST LEAK RATE:: /_,<JAJ,:05:_ CFM@ /~ -~n.~g. 
POST-TEST LEAK RATE: :M, (Jifr; .CFM@ fir ,.Hg. 
PITOT LEAK CHECK - PRE: L POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

_ 4_ Silica gel _ 7?3~ l.. 1b~iy 

Rinse ______ 50 

SAMPLER PW 
SAMPLE CUSTODIAN OW Total: ____________ _ 

~H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 
in. H2O Temo, °F Temp, °F Temp, °F Temp, °F In Out in. Ha. % in. H2O 

rJ. <J 7ff5 r/)) 2<!2 ))( &/'1 o/'1 G'1' 
,.i '3.55 0-5' Q.SI S-L-1 ere, 9 (, G"' ,, ~ 'HC G.S·~ ".7 51 S'3 Ol 7''7 G -1.. ..j..(J .• ' "' 

a. t./ 1S"S 1>5' ac:;0 '5:;... 01 az;q ''1 
1.() -3 [( 1.1'1J 1.'f1 57 1tJJ /dJ t-< 

tJ...Z-/ '3-S l-1 ~St{ '2 t:;''d-- ss )O~ 10-c. c,,.., 
,i,, f; '355 'J.rC. "J-51 <{'t...f ~;J_ j-JO "f"-
1-- 0 '351 iss 'J..5 f.f 5, L.f 1-0 2 '7'~ t~ 
1.1 -r,,3 1...55 'J.J; J 55 1·0'3 €{,Pf c.~ 
1, 1 "31' ~ r.u:;r ,1_5~ <;£-( t~ ~&' ~ '-

', 'i~ "3Cj")_ rJ.55 /J..'f-'2. <5 1-l'J""\ /0"0 t,7'1-, , () ~51. '2., S' ,o_5..., N W"i- C'f-'7 (.._.'"r-

1/3" , ~, ;J.5t "J..SO s'5 ',1T) ~c. {rrJ 

"L~ 0 ""35'1 ~~'1 ~SJ 5'1 ,iB-~ 9<-r C,.ri 
1- C, "'"j ]~ :.LS·~ ~ S,1 1-f J,,oq cq,g- e,/1 

Comments: ____________________________________________ _ 

Date of last revision 2/14/2017 

I 

Page_Lot...2_ 

I 
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~~\ MONTROSE 11 >,::> [Ill\••!, •,ili\.lt>', 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 0 
0 

~ CLIENT: Desert View Power 
(J) LOCATION: Unit 1 Stack Breaching 
l:, DATE: 3-29-2018 
~ RUN NO: 3-HCL-U1 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 30-WCS 
;o METER LiH@: 1.737 
~ METER Yd: 0.995 
~ STACK AREA, FT2,__: ______ 3 __ 8 __ .8 _____ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

LiH= X LiP: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, YIN: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight' 

/,x--3 
Meter LiP 

Point Time Volume, ft3 in. H2O 
- ---5 110£, //lf-J?-. <:f /, 1 
~ lf rJfo ff1. 5"4·'J !,1 
C fJ.. /11 L/ -''f)v, -7 ~? 1 , 1 
- 'i.. /-1/ ~ /ll4,01-0 'cfe, ,, 
- , I -J 1- '"l.. (JJt,. 9 f.{5 I, f " l:? 1"'112 I, t3o.,, o;e, 

5 111' ri 130. o,c, 1. <)._ 
'( f73 '2.. 1 '~'3,52<) L,O 
'J 1T'5&' 1&-1'"7-0 (. 4J 
-z. f '7~/0 40 .. g...z.c5 ,, t--( 

I n'-f·L-f rl..{r;, .ir,o ., . f 
fi /711~ /'-/1, 515 
> 111 tJ ~ /41·515 /.9 
'f /75L{ 5/.VG<J 1--4 
/ l15£i f 5" '-( _--q.$5 4 ~O 
re J~orL 5'7. <if"f5 Lf 
I 1~"7lb IG/4Yl, 0 #9,.,-1 

Average; ;: f ft (0 fbLf, '3~ 

AMBIENT TEMPERATURE:. __ Cfc ..... « ..... • ~·__,,...,,~-----
BAROMETRIC PRESSURE: __ 'J_O_-_.,o_e, _____ _ 

Imp. #Contents Post-Test- Pre-Test= Difference 

ASSUMED MOISTURE: ___ ......:.:12:.:.;:.5:...._ _____ _ _1_ 0.1NH2S04 ________ _ 
PITOT TUBE COEFF, Cp: _______ 0::..:.;.8 ..... 4.....__ _____ _ 
PROBE ID NO/MATERIAL: ______ 11 ...... o __ G ___ la ...... ss ___ _ _2_ 0,1NH2S04 _________ _ 
PROBE LENGTH: _____ =--6' ______ _ 
NOZZLE ID NO/ MATERIAL: __ ...... 19~6 ____ s __ s ___ _ _3_ Empty ___________ _ 
NOZZLE DIAMETER: ____ .;;.:0.=-23._.9 _______ _ 
FILTER NO/TYPE: __ ---=::u=artz=-==--..,,._--.....,...,----­
PRE-TEST LEAK RATE: : ?/J/Ol77f~F 
POST-TEST LEAK RATE: :l-lt111 C @___.. __ 
PITOT LEAK CHECK - PRE: _______ POST: __ _ 

_ 4_ Silica gel __________ _ 

CHAIN OF CUSTODY: SAMPLE CUSTODIAN ____ D ___ w __ Rinse _____ _ 50 ____ _ 
SAMPLER. _______ PW.........__ 
SAMPLE CUSTODIAN OW Total· 

LiH Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 
in. H2O Temo, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H2O 

Q.<J --?- ") r ,z~q /"L)?.__ <5 /of, ftlS r:.-
(1, (,)_ "']~-✓ cJ~) '?.~! ·(-1.../ fO't; 1{),0 $,.., 

(J... f_J ~<o /J. 5, ~')? H ffJ~ e,g-, c1 
1. ( "Jro ')'1S 9<?-0 ">"J ??-<. '{7 t-
~--0 '"JS' 0 ~"!!S ~9'"2 (ff 7<n sp<;-, e..-

l'J..-'l.. ~>:::> '2% 4.r, '>5° 109 ,-/ t,..Z, c~ 
,_ ¥' ~:5' 'J S5' ()..50 5C 7B7 J(J,j C;, 

1--.- '-I "'35P 1.-~1 tJ5 ( ~....., ~ ~, C,.. 
2.6 '?5;t_ 1.545 :1.n ">, 1-0<=; arc, 611 
1,,0 '"l5•o 1,'Y.<f '1<r? 55' -1'o~ ~r'J c-? 

tJ.,1 "'), 11 ~~Lr "J.."5~ 'l( /rV'! JO( C.-"" 
1'- Cr, "3):, "?_55 ~!5"' 5l 1~ !> C7J"E!;' (,.f 

I,. 'ii 35 I "J,9'·t LJ. .,_,-, 5G we "it l--
'l,_J) ~51 9. ~::) Q,.)11.., ~7 f,,.Q5 c.,e t!'""""' 
/. ~ -J5 ( ~1.~s <J>"O -5'7 10, '1-~' G-

Comments: _____________________________________________ _ 

Date of last revision 2/14/2017 Page~ of~ 
D5834049 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
0 
0 
N 
)> CLIENT: Desert View Power 
Cf' LOCATION: Unit 1 Stack Breaching 
fd DATE: 3-28-2018 
o RUN NO: Field Blank-HCL 
~ OPERATOR: Patrick Whitman 
"t METER BOX NO: 30-WCS 
~ METER AH@: 1. 737 
• METER Yd: 0.995 
~ STACK AREA, FT2 ___ : ____ 3...._8...._.8 _____ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

AH= XAP: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, YIN: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight: ________ _ 

Meter AP 
Point Time Volume, ft3 in. H2O 

-
~ l ( LU 

0 

n r/" 
- I I\. -r 

7 ,-
I 

Average: 

AMBIENT TEMPERATURE: _________ _ Imp. #Contents Post-Test- Pre-Test= Difference 
BAROMETRIC PRESSURE: _________ _ 
ASSUMED MOISTURE: ____ 1~2=.5 ________ _ _1_ 0.1NH2S04 ___ _____ _ 
PITOT TUBE COEFF, Cp: ___ 0a:;.;.•~84...._ _____ _ 
PROBE ID NO/MATERIAL: __ __,_1..:..::10,,___---==G:;.:.:la=s:=.s ___ _ _2_ 0.1N H2S04 _________ _ 
PROBE LENGTH: _____ ...;::;6_' ______ _ 

NOZZLE ID NO/ MATERIAL: _____ 19 __ 6 __ s ___ s ____ _ _3_ Empty ___________ _ 
NOZZLE DIAMETER: ____ 0 ___ .=-23 ...... 9 _____ _ 
FILTER NO/TYPE: ___ g..._u=a ..... rtz ___________ _ _ 4_ Silica gel __________ _ 
PRE-TEST LEAK RATE: : ___ CFM@ ___ in. Hg. 
POST-TEST LEAK RATE: : ___ CFM@ in. Hg. 
PITOT LEAK CHECK - PRE: _____ POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN __ D.....,W ___ _ Rinse _____ _ 50 

SAMPLER _____ PW ____ _ 
SAMPLE CUSTODIAN_ ...... D ....... W ___ _ Total: _____________ _ 

AH Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H2O 

/ fr ) I 

I I I I I 

II I I { _, 
A /"\ 

/:;// ( I \/ J ~{,/\-/"' \ 
[._,,/( X-

. 
./ ----

Comments: ______________________________________________ _ 

DS834049 
Date of last revision 2/14/2017 Page __ of __ Master Document Storage\Forms\Datasheets\Field Datasheets 
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I 

0 
0 

J 

)'; 
(/) 

I 
(J.) 
N 
0 
~ 
--..,J 
.....\. 

I 

:::0 
-I 

I 
N 
(J.) 
(J.) 

s, 
CJ) 
.....\. 

N 

I I i. j 

dP 

5 1.20 
4 1.00 
3 1.20 
2 1.30 
1 1.10 

5 1.00 
4 1.30 
3 1.40 
2 1.30 
1 1.00 
5 1.30 
4 1.20 
3 1.00 
2 0.94 
1 0.96 

5 0.98 
4 0.95 
3 1.00 
2 1.20 
I 0.88 
5 1.40 
4 1.20 
3 1.10 
2 0.87 
I 0.94 
5 1.10 
4 0.99 
3 1.00 
2 1.20 
I 1.30 

Average 

Delta P (iwg) 
Meter Pressure (iwg) 
Stack Temperature (F) 

Meter Temperature (F) 

Meter Volume (act) 
Liquid Volume (ml) 

I t I I 

1-HCL-Ul 
(dP)".5 

1.095 
1.000 
1.095 
1.140 
1.049 

1.000 
1.140 
1.183 
1.140 

1.000 
1.140 
1.095 
1.000 
0.970 
0.980 
0.990 
0.975 
1.000 
1.095 
0.938 
1.183 

1.095 
1.049 

0.933 
0.970 
1.049 

0.995 
1.000 

1.095 
1.140 

1.1050 

l.l05 
2.097 

352.667 
93.500 
99.023 
301.600 

dH Ts 

2.3 350 
1.9 351 
2.3 350 
2.5 352 

2.1 351 
1.9 353 
2.5 355 
2.7 352 
2.5 352 
1.9 352 
2.5 353 
2.3 353 
1.9 355 
1.8 356 
1.8 353 
1.9 353 
1.8 350 
1.9 351 
2.3 351 

1.7 352 
2.7 353 

2.3 355 
2.0 353 

1.6 353 
1.7 353 
2.0 353 
1.8 352 
1.8 353 
2.2 354 
2.3 356 

2.097 352.7 

Meter Vol Imp 
865.1 950.1 

964.123 845.5 
99.023 675.6 

964.4 

I J 

Tm 

85 
90 
91 
92 
93 
92 
93 

92 
93 
93 

92 
92 
95 
94 
94 

94 
95 
95 

96 
97 
96 

98 
99 
98 
99 
99 
98 
100 
IOI 
102 

93.5 

Imp 
724.5 
750.3 
672.6 
936.6 

50 

86 
87 
90 

88 
89 
87 
88 
89 
90 
91 

90 
89 
94 

92 
91 

90 
92 
91 
92 
93 
94 

96 
97 
96 
97 
96 
95 
96 
97 
99 

225.6 
95.2 
3.0 

27.8 
-50.0 
301.6 

I I I I I I I I 

dP 

5 1.20 
4 1.00 
3 1.10 
2 1.20 
1 1.00 

5 1.40 
4 1.30 

3 I.IO 

2 0.88 
1 0.94 

5 0.97 
4 0.95 
3 1.00 
2 0.87 
1 0.85 

5 1.00 
4 1.30 

3 1.10 

2 0.94 

1 0.98 
5 1.20 

4 1.30 

3 1.40 
2 1.20 

I 1.20 

5 1.30 
4 1.20 

3 1.40 
2 1.10 

1 0.97 

Average 

Delta P (iwg) 
Meter Pressure (iwg) 

Stack Temperature (F 
Meter Temperature (F; 

Meter Volume (act) 
Liquid Volume (ml) 

2-HCL-UI 
(dP)".5 

1.095 
1.000 
1.049 

1.095 
1.000 
1.183 
1.140 
1.049 

0.938 
0.970 
0.985 
0.975 
1.000 
0.933 
0.922 
1.000 
1.140 
1.049 
0.970 

0.990 
1.095 
1.140 
1.183 
1.095 
1.095 
1.140 
1.095 
1.183 

1.049 
0.985 

1.1056 

1.106 
2.120 

350. 733 
104.017 
99.032 

296.500 

dH Ts 

2.30 350 
1.90 352 
2.10 351 

2.30 352 
1.90 350 
2.70 350 
2.50 350 
2.10 351 
1.70 351 

1.80 352 

1.80 350 
1.80 351 
1.90 351 

1.70 350 
1.60 351 

1.70 350 
2.50 350 
2.10 350 
1.80 350 
1.90 350 
2.30 350 
2.50 351 
2.70 350 
2.30 351 
2.30 351 
2.50 350 
2.30 351 
2.70 352 
2.10 352 
1.80 352 

2.120 350.7 

Meter Vol Imp 

964.9 913.4 
1063.932 836.7 
99.032 485.0 

955.4 

I I I I I I 

Tm dP 

100 101 5 1.10 

100 100 4 1.00 
101 99 3 0.97 

102 99 2 1.30 
104 99 1 1.20 

103 100 5 1.30 

103 99 4 1.40 

105 98 3 1.10 

104 99 2 0.92 

105 100 1 0.95 
106 105 5 0.99 
108 104 4 0.96 
107 103 3 1.00 
107 104 2 1.10 
106 104 1 0.88 
106 105 5 I.IO 
107 102 4 1.20 
106 103 3 I.IO 

107 102 2 0.89 

107 IOI I 1.10 
108 106 5 1.20 
107 103 4 1.00 

108 104 3 1.30 
107 105 2 1.40 

109 103 I 1.10 

108 106 5 1.30 

109 101 4 1.40 

108 103 3 1.00 
109 104 2 1.10 

109 103 1 0.97 

104.0 Average 

Imp 

661.4 252.0 Delta P (iwg) 

766.9 69.8 Meter Pressure (iwg) 
482.9 2.1 Stack Temperature (F 

932.8 22.6 Meter Temperature (F 

50 -50.0 Meter Volume (act) 

296.5 Liquid Volume (ml) 

I t I I 

3-HCL-UI 
(dP)".5 

1.049 

1.000 
0.985 
1.140 
1.095 
1.140 

1.183 

1.049 

0.959 
0.975 
0.995 
0.980 
1.000 
1.049 
0.938 
1.049 
1.095 
1.049 
0.943 

1.049 
1.095 
I 000 
1.140 

1.183 
1.049 
1.140 

1.183 

1.000 
1.049 
0.985 

1.1058 

1.106 
2.033 

351.933 
102.183 
99.184 

281.3 

dH 

2.00 
1.80 
1.80 
2.40 
2.20 
2.40 

2.60 

2.00 

1.70 
1.70 
1.80 
1.80 
1.80 
2.00 
1.60 
2.00 
2.20 
2.00 

1.60 
2.00 
2.20 
1.80 

2.40 
2.60 
2.00 
240 
2.60 

1.80 

2.00 
1.80 

2.033 

Meter Vo 

65.2 
164.384 
99.184 

I I I I I I 

Ts Tm 

355 99 99 

355 99 96 

356 101 97 

355 103 99 

355 103 100 
354 103 106 

355 102 100 

353 102 98 

353 103 99 

352 106 98 

352 107 100 

352 108 99 

351 107 96 
351 108 99 

350 109 98 

351 106 105 

351 105 100 

350 105 98 

350 106 97 

350 107 98 
350 108 102 
351 107 100 

350 108 IOI 

352 109 99 

350 108 97 
351 107 101 

350 106 98 

351 106 97 

351 105 96 

351 107 98 

351.9 102.2 

Imp Imp 

932 7 724.8 207.9 

855.9 753.1 102.8 
673.7 671.9 1.8 
983.2 964.4 18.8 

50 -50.0 
281.3 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
0 
0 

~ CLIENT: Desert View Power 
C{' LOCATION: Unit 1 Stack Breaching 
fd DATE: fV -3-29-2618 :,?-1<J-I~ 
o RUN NO: 2 -PM-U1 
::j OPERA TOR: Patrick Whitman 
~ METER BOX NO: 17-WCS 
~ METER AH@: 1.542 
, METER Yd: 0.995 
~ STACK AREA, FT2 __ : -----=-3.::...::8._,_8 ___ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

-
~ 
C 

C -
"' 

AH= XAP: 
Probe Condition, pre/post test: o k 
Silica Gel Expanded, Y/N: _ _____._"""""--­
Filter Condition after Test· 
Check Weight: l., "\ '· ~ / "}~ 

1-.-'t- Jf)<1 ' 
Meter AP 

Point Time Volume, ft3 in. H2O 
s f1J..(q. <::?fj,/7'10 ~lf5 
'1 i7,45g c- I(,. lf 'ii5 "~'1 
1 ,1-~·7 ( Jct-.. qqo ,~l!:(-j 

? '?'-flt c '~f,O'f 'f ,,,e;/ 
7 l?'-15 , 'if~ 1'-(0 .,-J-'l 
ff 171/C, 01. q_ 11~1.._ 
e; 757 a,1.q_ f 1 rL f.O 
<./ 1?f5 \;:r~'.1._."15"0 ... g--, 
> 1"15'7 o,), (;,t:, s , '1'"( 

Y/ f~O) (;'3'j",'f1Q .Ge, 
l 1~0J" r, f./1.., ff 5 .~.., 1 
J:i 18f'f ~''-/'-/, ·1-6 q 
~ 'f 1":, <1'ft-/. 1-t ~ ,., 
·tt /017 0 '17, 135' li<-t"VJ 
r H~t {,'50 "'r:-,7c; ,,fi""J,.._ 
~ 1~'2.5 C('fl(_'iJ20 ,,T7 
l 1 ~2 'q (/S-J, U:> , ·,1... 

Average; ~ I 'o~ '3 q5qjq~-1 

AMBIENT TEMPERATURE: __ t/~vj~<lf"-____ _ 
BAROMETRIC PRESSURE: __ p_._o __ vr ______ _ 
ASSUMED MOISTURE: ___ _,1-=2.,....5 _____ _ 
PITOT TUBE COEFF, Cp: __ --=0--=.8 ...... 4 _____ _ 
PROBE ID NO/MATERIAL: __ __._11 ...... 1_-=G-=la.;;..ass.__ __ _ 
PROBE LENGTH: ~ 
NOZZLE ID NO/ MATERIAL: ____ 55 __ -=s ..... s ___ _ 
NOZZLE DIAMETER: ____ .._0.=-24 ..... 4 _____ _ 
FILTER NO!TYPE: # 83-3302 FG 
PRE-TEST LEAK RATE:: ld·VOf CFM@ != in.~­
POST-TEST LEAK RATE: ~CFM@ ~ i[YFig, 
PITOT LEAK CHECK - PRE: _ ___.._iZ_ ___ POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW 

SAMPLER PW 
SAMPLE CUSTODIAN DW 

AH Stack Probe Filter Imp. Out 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F 

J:.6 -rn ?f'-( 2-S·Z ff' 
1. 7 351 ~ss t;)SL( fC'7 

-~ -3 s ' ~s-C 1-'>~ '.Jl 
,/ ·JS<) ·2f1 151 -r~ ,, , ) 'J<; () as--i ")_$'5 fl 

L<li 15::J 1JS3 !ZSl ('( ,, -"~5' ')..t;~ Q5"1t y;5 
V--f 15' 2f5 'JSLf fl1 

-~ 95" { ;J.Sl1 "J-)'2 S-9, 

1 · l-f '] '-1, I '2. S-S' QYJ ~'1 

li, l '3LfG ~si 1,<;o fG 

'~ l'f? ?SJ 1n s5 
1. (, "3 J":i.... ~n /JS-::, Y'f 
,5 ·)st')._ /J..'5"1 ~<;1 'S~ 
·11 ·..s5 ~ ~S'"<) 'l1'Cj ~t.f 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ DI H20 9~5'2 7~1-3 
_2_ 

_3_ 

_4_ 

Total: 

DIH20 _ J]J,D ·7?°6· I __ 
Empty_ ~</2.,'.( 6~0.7 __ 
Silica gel_ 9tz../f 8'8'0 -~ 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Ha. % in. H2O 

IIJ2 f(Jo ~< 
10·3 ~7 ~""'"' 
)'71 ~c, J'-- ,.,, J t 
10'3 1( f' j 

10·2. C/5 "5", 

/03 JO-a f~1 
10~ <1t1' J'I 
/fJO "1'1 5"" 
(0-:J 7·; f.,, 

100 ct'l.,-f .) .. 
/0~ ;ou en 
roo 1l {'-' 

/-01 ~,. , ...... 
/O"J e-,,y { ,!. 

f()<J ~:l 5" 

Comments: ____________________________________________ _ 

Date of last revision 2/14/2017 Page_l_of 2--.- Master Document Storage\Forms\Datasheets\Field Datasheets 
0S834049 



0 
0 
N 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 

)> CLIENT: Desert View Power 
~ LOCATION: Unit 1 Stack Breaching 
N DATE: 3-29-2018 
~ RUN NO: 2-PM-U1 
~ OPERA TOR: Patrick Whitman 
;o METER BOX NO: 17-WCS 
-; METER LiH@: 1.542 
~ METER Yd: 0.995 
~ STACK AREA, FT2 __ : ----=3=.:.8.-=--8 ___ _ 

TRAVERSE POINTS, MIN/POINT: 4x30 
LiH= X LiP: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, Y/N: ____ _ 
Filter Condition after Test: ____ _ 
Check Weight· 

\, 1' 
Meter LiP 

Point Time Volume, ft3 in. H2O 
- ~ Jc/1C f1f?. Cj<lr} 9,rJ ( 

" '1 Jl'-1.!J lj(p lf.. /?. 5 1-3 
\. , ;e-/'-f '3/C?,-c.la; I . ,a - ' 
LI "2, 1 &4-f 8 '4r?o~ ~ '? s P91 
" l l~S·<... (;111:f _,_, 5 p<:2~ 

t"t /$~(; e,•r).a~o 
C' 

/ 1~5"~ '1YJ .. '].~0 . ·'1 
Lr' J'(O:)... l/rx1 .·r&) . 'l-f 
7 I 0/o -6 e 'rr-1, '3°(5 ;.,()......_ 
,t ! 'UD < t'l. ~l:;O f .. ') 
I (qt"'-( c.:rq l.d3 S ,,Cf/, 

E- ,,~ 1 8' Oct4_'5f~ 

> I e, 1.l'J t!('-/. "J l 'j' (,, l( 

Lf I c., 1. t-f c,q,S-,.-0'55 I> i 
1 l'i~ ~ 1001, ,;- IJ-.- 1. -, 
'2. 1'132- l70D)~ Z '-f > \ 1 
l t 'i~ G i'YJ'& .. >10 .1 <is-

Average ~ f ct'-'(O Ill//, 1' h -" 

AMBIENT TEMPERATURE: 670-:7r- Imp. #Contents Post-Test· Pre-Test= Difference 
BAROMETRIC PRESSURE: -Jo, ,0q ----------ASSUMED MOISTURE: ____ 1....__2;.:..;:.5 ________ _ 
PITOT TUBE COEFF, Cp: __ _;;0_.:.8:;;...:4 ______ _ 
PROBE ID NO/MATERIAL: __ __,_11._.1_---=G.:.::la~ss:;_ __ _ 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: ____ 55 ____ ss ____ _ 
NOZZLE DIAMETER: ______ 0.=--24 ...... 4 _____ _ 
FILTER NO/TYPE: # 83-3302 FG 
PRE-TEST LEAK RATE: : t.o,oo j CFM@ t2.. in. Hg. 
POST-TEST LEAK RATE:~@ Id in. H.,g-. 
PITOT LEAK CHECK - PRE~_.....__ ___ POST: __ V_ -_ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

SAMPLER PW 
SAMPLE CUSTODIAN OW 

LiH Stack Probe Filter Imp. Out 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F /, c, ·J)?.., t'J.~ I ~<;'t'] f"1 

/).., 'j "'"j'.)" tJ_,5(,, ~> l S'Sl 
1,2f ':sf;._ :1.5"5 :A:$3 ·ty 
VJ ~51 /I-St.-( :2.55' ')°'.5 
I, C ri..5·s 9.59 /JS'~ .,--:3 

'A,3 ~c;~ ~51 '1_4>0 'SL.( 
~.>5 '3 5 I <JS-'2 QSf S:5 
?. . J._ -:,5 f tJSG '1-1 ( ~'i 
(.,~ ·1S--J ?Sl '1'5~ 'S'-f 
1-'1 '3.fl ~5'1 ~$"'1., S" ') 

2-.5 44,-{0 ,:J.5G.. Q.s~ ~'-f 
'A,-~ )) ·1 Q. 5'1 1.15-1 )~ 
9J3 ~'S"-1 'l. f :> ~s-.:z... '$'~ 

;JJ. £) °35 '?-. -;l.rc.3 Qq '('C 

j, ~ "35") '25' 'I 25-:> ~, 

_1_ DI H20 

_2_ DI H20 

_3_ Empty __________ _ 

_4_ Silica gel _________ _ 

Total· 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Ha. % in. H2O 

~Cj f:r'C s <!'"f 

f.i.rc., Cj'3 fL~ 
~g '17... r..., 
Iif '1 C'(O 5 V' 

~~ 9 11 °5'1 

<ta, 91",; ~--

~"" 'i :2 ;; ~ 
9j ~ I 5.-. 
"ic:; 1-2. 5"i'f 

'1'7 q-0 r .... 

"(7 q-0 5~~ 

'!'C g--y r,< 
..qc, ~ s ....... 
~, 3/7 :r \.. 
arc ~ <",, 

Comments: ____________________________________________ _ 

Date of last revision 2/14/2017 Page t1 of 4--
D5834049 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 0 
0 

~ CLIENT: Desert View Power 
(I) LOCATION: Unit 1 Stack Breaching w DATE: ~ ~--'it'-'"1( 
~ RUN NO: 3-PM-U1 
~ OPERA TOR: Patrick Whitman 
~ METER BOX NO: 17-WCS 

I 

:::0 METER AH@: 1.542 
~ METER Yd: 0.995 
~ STACKAREA 1 FT2.,__: _ ____,,,.3-=-=8.=-8 ___ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

AH= XAP: 
Probe Condition, pre/post test: __ o=-'·-~-
Silica Gel Expanded, Y/N: ___ 1/l.-...,._i) __ 
Filter Condition after Test· IP l< 
Check Weight: .._,( ;;:; ~ • "f I :s--z.,..., 

/.1 ltf.. Joe> 
Meter AP 

Point Time Volume, ft3 in. H2O 
.y o?rs ...,., . ---~_,., "'' ~ t. r ....l ' ..... •· . - -, .,. 

~ £./ 075'9 J·"' .'I, t; 1''2. 
0 /'j "Z)<i°::;>"J ~~ /), (f("J. ~ .'11 
n "2 :7S01 '2J. '<5 f r.65 
- ,- as, 1 2'1;,)'/? ~7{ "-

b OlrlY Q'i. I L/7 
5 ~/1 -',I..C,./"f, HJ 
lf Oij,Z I 'j'J., '3(5 ,., 
r; O'?llf J5• (40 L'J 

/;! ()81).9 ,, t. 1)4! ) .,,~7 
I 0~13 (.. ' f; I ;o "'f '3 

r-::: ogJ-1 '1''1.i 7" i7 
s (,§f¥1 ·'-f'1, 1q1 t 9 G. 
l/ O<i..'-1~ ir1~ i Is 'q1, 
1' Ot:g'f'? ,,~. f:l 7 ,e/1 

...-z U[SI )"=3, f 'J •'1 '67 
t (}~)5 ~£., 6,) ,er~ 

Average, ~-0isq sq_t 1 

AMBIENT TEMPERATURE: #'°/4 Imp.# Contents Post-Test - Pre-Test= Difference 
BAROMETRIC PRESSURE: 2J-?~oz-t_ -----------ASSUMED MOISTURE: ___ --'1c=2.:=.5 _____ _ 
PITOTTUBE COEFF, Cp:. __ ---=0;.:.::.8:...:.4 _____ _ 
PROBE ID NO/MATERIAL: _________ 10 ___ 1 _____ G-=la""""ss _____ _ 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: __ _,_5x ____ -=S=-5 ___ _ 
NOZZLE DIAMETER: ____ .=.,0.=-24..:.::2=-------
FIL TER NO/TYPE: # 83-3303 FG 
PRE-TEST LEAK RATE:: L?.rf)P;- CFM@ ,/--? in. Hg. 
POST-TEST LEAK RATE:: __ CF~ ___ in. Hg. 
PITOT LEAK CHECK - PRE: __ Z/' __ -_POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

SAMPLER PW 
SAMPLE CUSTODIAN ow 

AH Stack Probe Filter Imp. Out 
in.H2O Temo, °F Temp, °F Temp, °F Temo °F 

J. ii ~Y? ·"1.c{C 1f--z._ <""f 
If.JI. 1J4' 'l'f'1 ,;_r~ ~c.r 
I.~ ~1i 1)x ~~>1 f3 
I. I ~-~,;-, 2.5C -:;r. (Cf 
t,,,.L '111 --:J.f7 ~J'-1 '57 

It? ·r?~ 1~t l'J...S9-. 5'1 
'J...')._ 33,g ~5l ~fi <Y 
\. '1 ~"3i 9-c;s ';JJ;Q SL( 
.c ·11e, :1 S""t 11.~1 S-5 

l·C. 1~ "( WfC., ~S"'~ -,q 

l ) ·5'1 ('j")-'7 I')._~ 7.. n 
hb, ., L{'J ~s~ /CJ 5') f"'{ 

·( 'J~c; :;~ 2f<"Z.. 5'1 
'5 1~.., ·ir1 -:J.fJ 5'-1 

I' "1 '1~-? 1.SC 25''1. -f'l( 

_1_ DI H20 

_2_ DI H20 _ z,2 '-
_ 4_ Silica gel_ g 7 ·z. ~ 

Total: 

Meter Temp. °F Vacuum 
In Out in. Ha. 

tr ev 6.,, 

C, t{~ ~,., 
£··1 tf.f fw.. 
C>-. t-J <,:., 
~ '(;"-( .? /1 

6~ 6, 5? ' ,.,. 
'A-f v-, 

6·f {JJ.f fi11 

6~ ?5 J"., 

'12.. b 8' ~LI 

i'j C,ct ~ 

~5 i-1-0 fJ.i 
7'7 C--!i f"' 
"V'f 7'7 '5--t1o... 
77 7!7 ,.... ""' 

1'-10 •. C;, ·---
]~5,, ..... 7' __ 
'-l?Z,=-3 __ 

02 P. static 
% in. H2O 

.J,t -~·1 ( 

Comments: ____________________________________________ _ 
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0 
0 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 

N 
)> CLIENT: Desert View Power 
Cf' LOCATION: Unit 1 Stack. Breachin9 
~ DATE: a 29 204i.f'v ·1-J r:..1 </ 
~ RUN NO: 3-PM-U1 
-.J OPERA TOR: Patrick Whitman 

AMBIENT TEMPERATURE: ~" p Imp.# Contents Post-Test- Pre-Test= Difference 
BAROMETRIC PRESSURE: __ 03.........___,;· ,o--"5" _____ _ 
ASSUMED MOISTURE: ____ 1..:.,=2:.a.a:.5.__ _____ _ 
PITOT TUBE COEFF, Cp: __ ____.0"""'.8:a...:4'--------
PROBE ID NO/MATERIAL: __ --'-'10,....1_--=G.a.::ala=ass"-----

_1_ DI H20 

_2_ DI H20 
7 METER BOX NO: 17-WCS PROBE LENGTH: 6' 
~ METER ~H@: 1.542 

1 METER Yd: 0.995 
~ STACK AREA, FT2: 38.8 
w TRAVERSE POINT--S-, M-1-N/"""'"p=-Q=-IN_T_: -4x_3_0_ 

AH= XAP: 
Probe Condition, pre/post test: ___ _ 

NOZZLE ID NO/ MATERIAL: __ =5x.:..-_=-SS;:;....... ___ _ 
NOZZLE DIAMETER: _______ 0. ___ 24......,2 _____ _ 
FILTER NO/TYPE: # 83-3303 FG 
PRE-TEST LEAK RATE:: t~?i#:CFM@ ___ _ 
POST-TEST LEAK RATE:: . · ~CfM@_/ __ 1-__ 
PITOT LEAK CHECK - PRE: _ ___,,,;;;,,,,V ___ POST: __ _ 

_3_ Empty __________ _ 

_4_ Silica gel _________ _ 

Silica Gel Expanded, Y/N: ____ _ CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW 
Filter Condition after Test: ____ _ SAMPLER PW 
Ch kW. ec etf SAMPLE CUSTODIAN DW T I ota: 

Meter AP ~H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 
Point Time Volume, ft3 in. H2O in. H2O Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H2O 

.....l ~ 0C,o f c:G. tr '2. 1. '2 (}.., IJ '34( ~5l 'AS;A_ ;-·s- 1% /) 6,.,~ 
r 
a l.-( oqo5 {1:, ~·'2_,0 ,. 'j ~."1 'JI-{~ ,, '5"1 ~ $'0 )ff "?"f '1 '1 /;'" 

0 7 oqoq t:6.'3'15 I,? ~.,o <'3 '--{ { 1.S-9 ~ S'I !'"J f( Tl (A 

a ~ oq1.3 t,q~1'!;0 /.tJ ,. Cf ~4'2 ~St; ~5~:S" Fi./ ~¥, '7ci ~,At 

I\.: 1 lf}~f't::f ·n. .. 9i<; ,:O! If, (~~ -fl..{/}._ 1157' ~ <?{ ')5" ~ "'8';;! (s--'T 

If 012 ( ,t,.,Q 3"'.L. 
s t()q'H '?6 .Ofs'?-. r.o J.f "'1,Cf/}.... (JS1 "J-'5'3 5, fl ~ t.,., 
{{ OC)'l, 7q,;.,10 f. ' 11-0 '3'1 IJ.. Q..16 9S~ ~q f'"'; ~ (,,, 

5 <JCj'3/ t?..s~~ j.j '),_.r~ jt./ 'l J-S7 ?..SL/ <; .3 ~5 ~~ 6.., 

2 <Jq-15 gs, c ~15 , . I)... 1.-1.. '3 '1"'3 ~S'~ ?.S-5 f:3 l?'C Fl 6 ,~ 
1 tJ'Y.JCr J~Cf-" i·~o ,.o l/3 ~l(I-( I]<..,., tU"3 ,515 B'C C/.L t.., 
ft oti'f3 j :1.,J {?, 
? OCfl-f> ( 2,!if7_J I.,, 'J,./3 "1 '1 , ~S'& I).<;[, Sl-f f' 55 6 .... 
q oc ~Cf ?G.'f?.5 ,.~ 1,..,(J._ ,6:)1/S r'JSC '171 1'£-r g, fl./ t ... 
J o« 'i-:3 6f({. 1•5<) 4i1 1,. ':) '?l,/'I //S1 ~~?. ~3 "8'7 g4 (;4--

< ,o< 5'1 1<($. f{6-0 f .. D ,.i q·L("'f ~~1 15; 55 ?7 35 
,,,.. 

-7 fOO 1 16l, 'Yi1 p 1_,~ ~4/S 'l 5"'(., ~<;o sc fi ~ c.-, 
Averaae: 2,.)00 'S' /J'1-Glif 

Comments: ____________________________________________ _ 

Date of last revision 2/14/2017 Page.2._of rJ__ 
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0 
0 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 
I\.) 

► CLIENT: Desert View Power 
Cf' LOCATION: Unit 1 Stack Breaching 
~ DATE: 3-31-2018 
o RUN NO: 4-PM-U1 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 17-WCS 
~ METER £\H@: 1.542 
~ METER Yd: 0.995 
w STACK AREA, FT2: 38.8 
w TRAVERSE POINT_S_, M_I_N ...... /P ____ O ...... IN_T_: -4x_3_0_ 

....l 
r 
-.. 
Q 
a 

" 

£\H= __ X £\P: 
Probe Condition, pre/post test: __ 61_k __ 
Silica Gel Expanded, Y/N: __ ___.V\..-__ .o __ 

Filter Condition after Test· 
Check Weight: J '-'( ~ 7, 4 / 11..-c,~ 

/. '61-
Meter £\P 

Point Time Volume, ft3 in. H2O 
) IO'-'O I. ~U<J (.{ 
lf !{)\. :c.; '/lf. q1_) .'J.... 
~ n1~ --a (1~0 '11<) 1/0 
1_ J05'2_ '~/ ,110 ·~~Y 
I \'D!ifi , 7" '{. f!{'}.c; ,q~ 

t; HOO l1 ~- 064 
$ -tl1YL (1 t.C~"(, /., 
q lf!J 6 t,V71?'5 L 
1 /l/0 ·3~, (/..f.O • C, G, 
,z 1/1'1 ,n-.">~5 l!O 
l tt { ,'(; tl//. 61,-? of<; 
E 117.?...- ( l{l{~ 'l 5 t 
~ Ui. '-1 '14J15~ I ~ ~ 

if ,, '1. 'ii; 141. ·7.,~ "C '1 
5 ,,~,, 1s,1. <> io ,i?rJ-.. 
,t, ,,., (j lr,11, VifS I <J& 
) JJ~O Sl,3)0 II C/:3 

Average~ l II l1t.f i'b·O.~SOi 

AMBIENT TEMPERATURE: ff··t3 r:: Imp.# Contents Post-Test - Pre-Test= Difference 
BAROMETRIC PRESSURE: __ , __ Q ___ /_J5 _____ _ 
ASSUMED MOISTUREcQI:.--. ·•--•· --.~•~1.2..Sllilil. ~·. _____ _ 
PITOT TUBE~-; _ ....... i•·-· _-" ...... ,lft94_, ........., ____ _ 
PROBE ID NO/MATE·RtAl: __ ___,;,,af0 ..... 1_--=G=la....,.ss..__ __ _ 

_1_ DIH20 c?'oS. ~ £ 7 'i.'I 7 
_2_ DIH20 ]01:L ] GO. 7 

PROBE LENGTH: ~ 
NOZZLE ID NO/ MATERIAL: __ -=-5x ________ S=-S ___ _ _ 3_ Empty __ {ya.·2 6:> 7. 0 
NOZZLE DIAMETER: _______ 0. __ 24 ...... 2 _______ _ 
FILTER NO/TYPE: # 83-3304 FG 
PRE-TEST LEAK RATE:: l.o.,!Jtrf CFM@ ____ / · ...... ] __ in. Hg. 

_4_ Silicagel_ 1J} L Ciff, y __ _ 
POST-TEST LEAK RATE: : __ eZFM@ in. Hg. 
PITOT LEAK CHECK - PRE: ✓ POST: ---CHAIN OF CUSTODY: SAMPLE CUSTODIAN_-=D""'""W.____ 

SAMPLER PW 
SAMPLE CUSTODIAN ow Total: 

£\H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 
in. H2O Temo, °F Temp, °F Temp, °F Temp, °F In Out in. Ha. % in. H2O 

'l.~ J'll, u ~,.s~ IJ..~0 <"~ ~ -S:-6 ~.., 
<)..rtJ- /} '1' ~ fC I'/.)~ f5 '$'7 ~ r; 'A 

I. '( '3lf~ ~S5 1).52-- fl-( ~ t;s£. 'L- __j. ') ~ 

1., 1l../'-f r),>q 
'7-, 5'' 'f'-;J Of ~ & .. 

{. '1 3'-f3 ~53 l~~ 53 a;o ~t7 ,_,,. 

1., i./ 1l/'t-f (JS?. //.f~ f"/ ~-o f"1 6-4 

1)..0 115 QJ~ 9- 5~ "54 f.:./0 ~G, 6 -
fr><;' "7'1 ·L.f 'J. 11. 151 53 !:f I o1 

,,.., 
q, ~l '"3'-lt ~SS' 1,0 (j ~, M 

,..., 
I, I:, J'ic; 'lS'-i is-1 5 '1 '::r'A ~g- ~,,, 
,.s -~4'5 1J6 I},(").. 5~ 9'~ ~~ ~--
/,/ ,l/S 1.n 'J..5~ >~ C,2 !'~ 

,.,. ,,, ')"1 (,, (),$<£ rJ.55 ~l( 1!(1 f7 c,-n 
{.& CjC1'7 fJ.S't Q.5 ( Pf qL, 

j~ f!v ,., Jt../'7 ~5, l>'l. '5'{ ~ ?9 (A.. 

Comments: ____________________________________________ _ 

Date of last revision 2/14/2017 Page _j_ of j_ 0S834049 
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0 
0 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 

N 
)> CLIENT: Desert View Power 
Cf> LOCATION: Unit 1 Stack Breaching 
~ DATE: 3-31-2018 
o RUN NO: 4-PM-U1 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 17-WCS 
~ METER AH@: t.542 
• METER Yd: 0.995 
~ STACK AREA, FT2: 38.8 --------------
(.,.) TRAVERSE POINTS, MIN/POINT: 4x30 

AH= __ XAP: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, Y/N: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight· 

/.1> 
Meter AP 

Point Time Volume, ft3 in. H2O 
- s W·U fbo, ro g f,,,f 
g t{ ft(O '(/!. nr; f-1 
0 1 11Sl-/ 1&·7.:J~O /,~ 
a 'Z 11r;·y ho,'tef() l.o 
~ 1 fll.d1. li'1a 1'"65 /.I 

~ /20~ f11.4°l'J... 
1 11..Vt;1 1~1-'-fC,IL 1.0 
t{ f'J... n ofJ.1'-f5 /,1 
) 11..16 Jr(3. '!fO J,1 
'2 4-2,to /ITT, 1.'l:S ( .. ·l, 

. f ,1-i.~ f9~ -18'0 ~- 0 
b /1..'1.'ll I Cf'-f. ,0'f1... 
f /1.JP ,,~_Qt.rJ ... f ,"] 
rt 1-1.1"1 'VJ1, /..{f o 1- 1-l 
l 1~:?r 'l qo.r,q, '3 5 I· ll.-

~ f'Zf'2.. i<>i.t-OG-::l I. o 
1 /'',J.J-/6 :1.01. ;J..l-lr; ,/,../ 

Averaae; ~1-iro IJ..(O.,Sl'i 

AMBIENT TEMPERA TURE: ___ 4..;.../_"_~-,-------'---
BAROMETRIC PRESSURE: ___ "J_o_. _os _____ _ 
ASSUMED MOISTURE: ____ 1...,;;;;2 ___ .5 ________ _ 
PITOT TUBE COEFF, Cp: __ -----=0 ___ .8 ...... 4 _________ _ 
PROBE ID NO/MATERIAL: __ _.;..;:10.__1_--=G=la.;;.,:ss"-----
PROBE LENGTH: ~ 
NOZZLE ID NO/ MATERIAL: __ =5x......___-=S=-S ___ _ 
NOZZLE DIAMETER: ____ ...... 0-=-=.2'"""'42=--------
FIL TER NO/TYPE: # _8~3-3304 FG 
PRE-TEST LEAK RATE:: m~2CFM@ r7 ~ 
POST-TEST LEAK RATE::· ,Q'?f CFM@__.__/7__ : 
PITOT LEAK CHECK -·:PRE: 1~ POST:_.......__ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

SAMPLER PW 
SAMPLE CUSTODIAN OW 

AH Stack Probe Filter Imp. Out 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F 

1,./0 '34'7 rJSC "J.5 o rY 
'].,', -j<.f'1 <';?(~ -15-J 57 
i;.~ I fjl(J ?. '51 ~'i'1' {1 
~-'o 11,{ Y. "-H· 'oS~ ~·1 
/. 'f J4&. ,x--; as-5 5"1../ 

/.tl 1<-/7 9-~t '2.$~ 1'5 
,. '1 'JJtf 7 r.1.<;5 11,:7 f"-/ 
'l.,,~ 1At-1 -t<<t '!U'1 5'-1 
'1-1 1l,(;f 13& /J,)7 -r1 
p~ -J'f~ 1n "J f6 '5-:J 

'A-~ '5¥1"' '1.,-,( -"lS'5 ~Lf 
'1..5 'J(/9 1S5' 2>(,( ,;j 

·'J... 1 1lf~ 1S<-f ?.,'51 S"';) 
I, y 1'11 1-1.ss /I.('' <r:;"J 
J.'1 ~1./7 1'>-, 2ff f'J 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ DI H20 

_2_ DI H20 

_3_ Empty ___________ _ 

_ 4_ Silica gel __________ _ 

Total· 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Hg. % in. H2O 

o/'5 9'? 
,.,,, 

y<. ~¥ p,-
<tfg 'B'CJ {.,,,, 

13/ o/1 
,.,,. 

flt./ '1.a b 

<?5' C('l... 't, 
q6 'ill 

,., 
'tC D [,. 

£/, ~-1 t,., 
q·g- ff 'I (A.. 

'77 t;5" ~~ 

qe-- C,'-f '1 i,, 

q~ cp t, 'j 

<;7 ?a {.., 

'1 c; ~'I t.," 

Comments: _____________________________________________ _ 

Date of last revision 2/14/2017 
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i 

0 
0 
N 
)> 
(J) 

I 
w 
N 
0 
.J:::,,. 
--.,J 
...Jr,. 

I 

:::0 
~ 
I 

N 
w 
w 

...Jr,. 

w 
(0 

0 -O> 
...Jr,. 

N 

Average 

dP 

5 0.85 
4 0.89 

3 0.93 
2 0~91 
1 0.81 

5 1.00 
4 0.87 

3 0.74 
2 0.69 

1 0.73 
5 1.10 
4 0.94 
3 0.82 
2 0.77 

0.72 

5 1.00 
4 1.30 
3 1.00 
2 0.97 

0.88 
5 1.30 
4 1.40 
3 1.20 
2 1.00 
I 0.97 

5 1.40 
4 1.20 
3 1.30 
2 1.10 
l 0.98 

Delta P (iwg) 

Meter Pressure (iwg) 

Stack Temperature (F) 

Meter Temperature (F) 

Meter Volume (act) 
Liquid Volume (ml) 

I I t 

1-PM-Ul 
(dP)".5 dH Ts 

0.922 
0.943 
0.964 
0.954 
0.900 

1.000 
0.933 

0.860 
0.831 
0.854 

1.049 
0.970 
0.906 
0.877 
0.849 
1.000 
1.140 
1.000 
0.985 
0.938 
1.140 

1.183 
1.095 
1.000 

0.985 
1.183 
1.095 
1.140 

1.049 

0.990 

0.9825 

0.982 
1.833 

351.033 

96.267 

98.063 
284.400 

1.6 
1.7 
1.8 

I. 7 
1.5 

1.9 

1.7 
1.4 
1.3 
1.4 

2.1 
1.8 
1.6 

1.5 
1.4 
1.9 
2.3 
1.8 
1.7 
1.6 

2.3 
2.5 
2.2 
1.8 
1.7 

2.5 
2.2 
2.3 
2.0 

1.8 

l.833 

351 

351 
351 

350 
350 

350 
351 

356 
351 
347 

346 
351 

352 

352 
352 
352 
352 
352 
351 
353 
350 
351 
351 

350 
351 
350 
351 
351 

352 
353 

35 l.0 

Meter Vol Imp 

913.7 985.2 
1011.763 773.0 

98.063 642.4 

912.8 

I j 

102 
103 
102 

103 
102 

103 
100 

100 
100 

100 
100 
100 

101 

100 
100 
99 
99 

98 
97 
99 

99 
98 
98 
99 

97 
97 

96 

96 
97 
96 

Tm 

96.3 

Imp 

749.3 
758. l 
640.7 

880.9 

j I J I I j I 

2-PM-Ul 
dP (dP)".5 dH Ts 

100 
97 
96 
96 

95 

100 
95 

94 

93 
94 
100 
96 

95 
94 
92 

96 

93 
92 
90 

91 
90 
92 
91 

92 

90 

90 
89 

88 
87 

87 

5 1.10 
4 1.20 
3 0.97 

2 0.65 
0.71 

5 1.00 
4 1.30 

3 1.00 

2 0.97 
l 0.93 
5 0.96 
4 0.93 

3 0.95 
2 0.87 
1 0.98 

5 1.20 
4 1.30 
3 I.IO 
2 1.00 
1 0.98 
5 1.00 
4 1.10 
3 1.30 

2 1.20 

1.00 
5 1.30 
4 1.20 

3 1.10 
2 1.00 

1.10 

1.049 

1.095 

0.985 
0.806 
0.843 

1.000 
1.140 

1.000 

0.985 
0.964 

0.980 
0.964 
0.975 

0.933 
0.990 
1.095 
1.140 
1.049 
1.000 
0.990 

1.000 
1.049 
1.140 

1.095 
1.000 
1.140 
1.095 

1.049 
1.000 
1.049 

1.9 
2.3 
1.6 
1.1 
1.2 

1.7 
2.2 

1. 7 
1.6 
1.6 

1.6 
1.6 

1.6 

1.5 
I. 7 
2.0 
2.3 
2.0 
1.8 

1.8 
l.8 
2.0 
2.3 

2.2 

1.8 
2.3 

2.2 
2.0 
1.8 
2.0 

340 

338 
338 
337 

338 
338 
338 

338 

339 
339 

339 
340 

339 
340 
340 

341 
340 
341 
342 

342 
342 
342 
342 
343 

344 

343 
345 
344 
344 
345 

Average 1.0405 1.840 340.7 

235.9 Delta P (iwg) 1.040 
14.9 Meter Pressure (iwg) 1.840 

1. 7 Stack Temperature (F 340. 700 

31.9 Meter Temperature (F) 75.683 

0.0 Meter Volume (act) 95.381 

284.4 Liquid Volume (ml) 305.700 

Meter Vol Imp 
14.3 989.1 

109.681 762.2 

95.381 493.5 

872.0 

t 

65 
67 
68 
68 

68 

68 
68 

68 
69 

72 
73 

75 

77 
78 
77 

78 
79 
81 
84 

85 
85 
85 
86 

86 
86 
86 

87 
87 
89 
89 

Tm 

75.7 
Imp 

740.6 

725.9 
492.3 

852.3 

I 

64 
63 
64 

65 
64 

65 

64 

64 

65 
68 
69 

70 
69 

70 
70 

75 
74 

77 
79 

80 
82 

81 
80 
81 

82 
83 
84 
84 

85 
86 

I 

Average 

dP 

5 1.10 
4 1.20 
3 1.00 
2 0.94 

1 0.96 
5 1.30 
4 1.10 

3 0.96 
2 1.00 
1 0.85 
5 0.83 
4 0.94 

3 0.92 
2 0.86 
1 0.93 

5 I.IO 
4 1.30 
3 1.20 
2 1.00 
l 1.10 
5 1.00 
4 1.10 

3 1.30 
2 1.20 

1.00 
5 1.30 
4 1.40 
3 1.20 
2 1.00 

I.IO 

248.5 Delta P (iwg) 

36.3 Meter Pressure (iwg) 

1.2 Stack Temperature (F 

19. 7 Meter Temperature (F 
0.0 Meter Volume (act) 

305.7 Liquid Volume (ml) 

l j 

3-PM-Ul 
(dP)".5 dH 

1.049 
l.095 
1.000 

0.970 

0.980 
1.140 

1.049 

0.980 
1.000 

0.922 
0.911 

0.970 

0.959 
0.927 
0.964 

1.049 
1.140 
1.095 
1.000 

1.049 
1.000 
1.049 

1.140 

1.095 
1.000 
1.140 

1.183 
1.095 

1.000 
1.049 

2.0 
2.2 
1.8 

1.7 
1.7 

2.4 

2.0 

1.8 

1.8 
1.6 

1.5 
I. 7 
1.7 

1.6 
1.7 
2.0 
2.3 
2.1 
1.8 

1.9 
1.8 
1.9 
2.3 
2.1 

1.8 
2.3 

2.5 
2.1 

1.8 
1.9 

I 

Ts 

344 
345 
346 
344 

343 
344 
345 

344 

346 
345 

345 

345 
346 

347 
347 
347 
347 
347 

348 
348 
347 
347 
348 
348 

348 
348 

349 
348 
347 
347 

1.0679 1.927 346.3 

Meter Vo Imp 
1.068 111.5 985.8 
1.927 210.514 784.2 

346.333 99.014 640.3 

91.383 933.2 
99.014 

277.7 

I 

87 
87 
88 
89 

90 
90 

90 

91 

91 
92 
93 

92 
92 
94 
94 

93 
92 
93 
94 

94 
95 
96 

96 

97 
98 
97 

98 
98 

97 
99 

Tm 

86 
85 
86 
85 
86 
87 

86 
87 
87 

88 
89 
88 
89 

89 
89 

90 
88 
89 
91 

90 
92 
91 

93 
93 

94 
95 
94 

93 
92 
94 

91.4 

Imp 
754.7 

760.7 

639 

911.4 

231. l 

23.5 

1.3 
21.8 
0.0 

277.7 
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FLUE GAS VELOa,fy AND,MO~STURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 
PERFORMED BY: Patrick Whitmap TEST DATE: -----~----,----i"-,"------A1-J~·-}-O-p/..,...,ff ___ _ 
BAR. PRESS~E: 3 0 ~{JtJ TC READOUT ID:_~_, 2 ________ _ 
DP INDICATOR ID:_C ___ C ___ -___ 2 _____ TC ID: l-#058 
DP INDICAJOR TYPE:0-10" Manometer PITOT TUBE ID: · --#058 Cp:_....;a.O ...... ~...,.--......._ __ 
ZERO· r/ LE\IB-· 1/ LEAK CHECK R~E- V POST- A ~ 

--
.L.--

Run#: I Ps: t,-3i l' 

Start: I lj_;~{ Stop: /i,rJ'J 
.,-_ 

Velocity Head Temp, °F Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F Sample Point inches H20 Sample Point inches H20 inches H20 

5 !, ) -~50 5 / I '39 5 j.<J 55/ 
4 ;,,/ 3 .,c;t) 4 , 9 J_ Js!J 4 I- L-/ 3~/ 
3 /, ) 3.,-0 3 , ')'7- 3 s/ 3 {. <J 5~/ 
2 j,O 7CJj 2 "G g J{ I 2 (- 1 ~S-0 
1 ., 95 -y(,(J 1 - t I J~ 1 /11 -s-<( 

5 ., ~{ Jl/h 5 (0 ~'j I 5 f-CZ, 5<; I 
4 , <is <t JLf X' 4 I- 1 ))/ 4 /,0 ?S- / 
3 .1( 7<-t? 3 i ~ J ?S/ 3 ., q~ "?~ I 
2 , 1 l( 71/-7-- 2 /1 ~ J~ 2 .0::3 3S-O 
1 - 7 }' 7'·'/7 1 ,r, ~5 3c;() 1 ~05 '?, r;-o 

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 
Temp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 ;;_ o/~ tJ(}, if 1 1 
i J1 7 ;J(}. 3. 2 2 
~ J-1 J- tJ(}, t/ ~ ~ 

MOISTURE DATA FOR TEST RUNS 1 THROUGH I 
METER ID: 1-P&M METER Yd: ___ 1._00 ____ 3 __ BALANCE CHECK WEIGHT: _ 499.9_/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

!L/~ff l/(/-1-,Jud ~-5 qs c; I ~=;- 71J #1 H202 ¥i5,f -10).3 
;~;0'7 i.,11fi-l9i J."') Cj ll( °' 1 

5YJ 1'' #2 H202 ·70 <;;1- 70Z,0 
/~r /~ 1/h;~s'-fs :l- ~ °1~ 1U t;i 11' #3 Empty & sl., j' 6~l°t 
/(: (}.) 1trf irr #4 Silica Gel lo /Y-7 /066¥ 

Total 

Pre-Test Leak Check:P'u CFM @ / "'"f- in. Hg., Post-Test Leak Check:-< 'J- "'J < CFM @ /&, in. Hg 

Date of last revision 2/10/2017 
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----------------------------------FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 _;;;..........,_;;_ _______ _ 
PERFORMED BY: Patrick Whitman TEST DATE: 3/30/2018 
BAR. PRESSURE: Jr) - <J '-I TC READOUT 10: ____ #4~2 _________ _ -
DP INDICATOR ID: CC-2 TC ID: #058 -------
DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #058 / Cp: 0.84, 
ZERO: \/ LEVEL: LEAK CHECK PRE- \/ POST- i/ 

----""9"-o --- ----
-

Run#: :)_ Ps: f, )/; 

Start: /~31; Stop: ;£,lo<E 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head 

Temp, °F inches H20 inches H20 inches H20 
5 // ~<I 5 ,.g, 7S-)- 5 /6 ss/ 
4 ,77 J5/ 4 > '151 )~d- 4 : c; 'j J'S--~ 
3 , 'Ji >~)_ 3 ✓ c; ti ,t/ 3 // '3<;~ 
2 , 7-f, 3c;--)- 2 ,7? JS-)- 2 ,ff/ )Sd-
1 ~l1 °3>/ 1 ~ 1 )- ,<fv 1 ,. 9/ ?c;-I -
5 // 1,;--~ 5 f. I )f))- 5 /. I ?s~1 -4 4, 1 ") f~d- 4 / ~ 7)~ 4 /o 5<{'), 
3 , )/4 ~ s--:;t 3 , rt/ ""$~.)_ 3 ,, c;t ~~ 
2 .. [;c; ~s-/ 2 ,16 ,~:L 2 , 11 35' .}_ -
1 ,lt ~ 5/ 1 ~8) 5~/ 1 ~ <g i 3~~ 

-
Heated Line Chiller Temp. Heated Line ChillerTemp. Heated Line Chiller 

Temp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 J 1J- c:uu , -; 1 1 
2- J-C;/ ou: > i 2-
~ d °I l- vo,1 ~ ~ -

MOISTURE DATA FOR TEST RUNS ..:J__ THROUGH :>--
METER ID: 1-P&M METER Yd: ___ 1._00 __ 3 __ BALANCE CHECK WEIGHT: _ 499.9_/_500_ _ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End wt. Start Wt. Diff. 

/5/?i Cf){;.J/IJ J.5 7' {_;( 89 <t 1-'( #1 H202 fJS"'l ~r J-(1{5 
V{:Cff l(~'-7 ·11') ;;.< 9 l/ 9u s~ 1'' #2 H202 7SJ, 1 7~{{, 
(lj,r )'b .~°!~fJbr l·'i"' 77 it ~·1" 1'' #3 Empty \}{,fr',)( ~G7J> 
/£,'ti/; €0~. }00 #4 Silica Gel 'ti, 1 1 a11{ s -Total 

Pre-Test Leak Chee luv GFM /? in. H. @ __ g, Post-Test Leak Check: tk. Pu CFM /$ @ __ in. H g 

,jVj, ~~.~,T~~~~ 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 --------------PERFORMED BY: Patrick Whitman TEST DATE: 3/30/2018 
BAR. PRESSURE: 3-:J. o·'l-{ TC READOUT ID: #42 ------------- _..........;;=-------------DP INDICATOR ID: CC-2 TC ID: . #058 _ 
DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #058/ Cp: 0.84 
ZER0:_1/_-- LEVEL: \/ LEAK CHECK PRE-_V _____ POST-_✓ __ _ 

Run#: ·;;_ Ps: f-,1& 

Start: /£./) )--- Stop: ///s?... 
Sample Point 

Velocity Head 
Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F inches H20 inches H20 inches H20 

5 I'>- ,~1 5 
> -~1 ~<; 5 /{} s5"'"1 

4 ; q~ 3~; 4 , 38 3sl/ 4 I l 3~3 
3 . g·, '3~l/ 3 ~93 ) ')l/ 3 /J_ -:35""5 
2 •?~ 3Dcl 2 ~1< 35) 2 / / 1.5,;--d--
1 ... kg 5)9 1 ~ 16 5)) 1 I <) ~'5':}-

5 ;, I ,50 5 /, {J 7S C/ 5 j;). ~<S°"d-
4 ,17 35C/ 4 JI yc;(j 4 /] '3S--> 
3 F S-o/ ])C/ 3 ✓ 9r_,; )) ti 3 /. y ss-.)_ 
2 ,Gt ))) 2 ✓ 17 ))) 2 I ;;_ 3S-d-
1 ;61 35') 1 , ?5 ') ))7 1 /o 3 5'°"d--

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 
Jemp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 ;) 1~ tfrJ,i 1 1 
2 94~ c;o. J 2 2 
~ "J.0U CJ0.7 ~ ~ 

MOISTURE DATA FOR TEST RUNS i THROUGH "3 
METER ID: 1-P&M METER Yd: __ ........ 1. ___ 00.......;;3'--_BALANCE CHECK WEIGHT: _ 499.9_/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

//;,'')'tr i(){/,tf!J-0 ~5' lf 1 16 'ib ,--/'17 
#1 H202 )101,3 11.,r+:-r 

/{'~) J-(5. 7{(~ ✓L-S f !f &1 ,s-7- /1; #2 H202 1/'/, f 70C.,s 
/(;;: l/; t~,'Ji& 1-.__C C7 ~ i':f. ~g 7i #3 Empty l,5"/, 4 ,~6., l> 

/6,' r--Y 51} -006 #4 Silica Gel 'j/?,ID 1os:;r 
Total 

Pre-Test Leak Check:t4-« CFM@ 17 in. Hg., Post-Test Leak Check:P-tr~ CFM@ /-l in. Hg 

£Yi', MONTROSE 11 :\Ii• qli•\ti!, ,t(.\l{,t'\ 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 -----------'-----------
PERFORMED BY: Patrick Whitman TEST DATE: 3/30/2018 
BAR. PRESSURE: ye. o L/ TC READOUT ID:~#4_.;.;2=-----------
DP INDICATOR ID: CC-2 ' TC ID: #058 

-
DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #058 Cp: 0.84 
ZERO:_\/ __ LEVEL: __ \/ ____ LEAK CHECK PR_E ____ v" ____ POST-_t/ __ _ -
Run#: L/ Ps: 1~ 3b 

.... 

Start: I- ·poi' Stop: /1:1< 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F 

Sample Point inches H20 inches H20 inches H20 -
5 /-) -"3~ 5 I {J ~sJ- 5 II ;?)! 
4 /3 .75? 4 () '"}')( 4 ,-JS 3~/ -
3 l lf ~'57 3 ,7t/ 5~1 3 ,)7 :))i 

2 /)- "3')7 2 , q,6 75/ 2 , 6 t _:;;~c 
1 /.{) ,~ 1 ~85 3su 1 yt tf ~01 -
5 //. 3c;/ 5 , oh ~! 5 /, tJ 3)/ 
4 r1 ~S->-- 4 ~ ?1 3c;-/ 4 , 11/ ssr 
3 /,) "J><Fd"" 3 A 16 5~/ 3 ,?!3 35?-
2 /.I ?5/ 2 , 1'') ,S-u 2 ~?7 3~ -
1 ,iCJ '357 1 ., 7'"3 ~su 1 .. t, 3S-/ 

-

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 
Temp. °F oc Temp. °F oc Temp. °F Temp. °C -

1 :if I Cfi/. d- 1 1 

i ;J-1)-- 110 ,. ;)--:- ----· i i 
~ ~tJ oo-1 ~ ~ 

MOISTURE DATA FOR TEST RUNS f THROUGH Lf 
r 

METER ID: 1-P&M METER Yd: ___ 1._00_3 __ BALANCE CHECK WEIGHT: _ 499.9_/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume DeltaH Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

t1:os '67s. 060 )-{ 7/f '67 ~r -:;q #1 H202 870, Cd" 7~ t, 7 
/7//{ 9-/ {).. Jt(l/ 'J·5 e>;'( ir 5o ";::/ 'I #2 H202 ,l~. v 1(,1.,7 

17.;{ ~/.c;(C: ;).( 1] g-;:; :,7 1'' #3 Empty ;l,n~I 9C1.7 -
/1 !1/f 5&u-1R #4 Silica Gel ft1-, ~ U.J.,.7 

Total 

Pre-Test Leak Check~CFM@ I'd in. Hg., Post-Test Leak Check:..to-Oof CFM @ I? in. Hg 

fiv,, ~ <2,~},-~s~ ~ ~ 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit- 1 ------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/30/2018 
BAR. PRESSURE: '";v. P-t-( TC READOUT ID: #42 ------------DP INDICATOR ID:_C_C __ -____ 2 _____ TC ID: #058 
DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #058.c:::::: Cp: 0.84 < 

ZERO: l/ LEVEL: ~ LEAK CHECK PRE-_c7 ___ POST-_V __ _ 

Run#: 5 Ps: f:~l 

Start r1r'fu Stop: lZ rJ6 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head 
Temp, °F Velocity Head Temp, °F 

inches H20 inches H20 Sample Point inches H20 

5 I- I ·30 5 , 11 1s/ 5 /.,/ $')/ 
4 .1s 79} 4 ,10 ~'51 4 I/ 3-rl 
3 , g I> 1'J/ 3 .1t/ ,~( 3 ~ 15 3S-C1 

2 .,YJ4 ;4/ 2 l u }~( 2 , 'Jl/ 30i 
1 , Cb£ ~5I 1 , f? 1~6 1 • 7 / 5~/ 

5 / )- 'l 0) 5 /, I ?~( 5 /.O ?,.s/ 
4 lo "}5/ 4 // :t<> 4 /, > 3<; I 
3 ,1< ~t;( 3 j, 0 7) ( 3 /#/ )~d"-

2 ,b·CJ 7s'/ 2 ,1l/ ~r; ( 2 /, :> 35d-, 
1 , ·::; I J~(J 1 ,11 1<;0 1 ,;7 -:;-s ( 

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 
Temp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 ;) 10 tr), d- 1 ''""'' 1 
2. 'd- '6VJ (JO,)--' 2 

.,, 

2 
~ J,10 (7(). "'7 ~ ~ 

MOISTURE DATA FOR TEST RUNS 5' THROUGH ~ 
METER ID: 1-P&M METER Yd:-" 1.003 BALANCE CHECK WEIGHT: _ 499.9_/_500_ 

\ \,,: 

Dry Gas Meter lmpingerTiatp 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material Endwt :~tt\Nt. Diff. 

i'?:fO ?--6/. l1N )-,5 11 1"1- ~1" -r, #1 H202 F'?4;'' . 7J..O~ D 

JC/; 00 c;7-¢.o-;;.4 ?-,,') qo ~ 1') 6? 7u #2 . H202 '7 (1r I 7<>9; i 

'ff/ r M 'i i O I ?-~5" ;;-, 1' (rt i 11 ; 9J -:,t< #3 Empty {s/,J C :;o, J 

tt/('J.-0 ~ t/1/-ff-=r #4 Silica Gel 779ft'i 9/Y,D -
Total 

Pre-Test Leak Check~-~f~--CFM @ [l in. Hg., Post-Test Leak Check:J-v•vvc; CFM@ !.f in. Hg 

Date of last revision 2/10/2017 
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-------------------------------------FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 -~aa..........,;a.,..__ _______ _ 

PERFORMED BY: Patrick Whitman TEST DATE: 3/30/2018 
BAR. PRESSURE: frO. 0 G/ TC READOUT ID:_#4_2 _____________ _ 
DP INDICATOR ID:_C-=-C-=---=2;..__ ____ TC ID: #058 
DP INDICA JQR TYPE:0-1 O" ,Manometer PITOT TUBE ID: #058 c Cp: 0.84 c 
ZERO:_V_ LEVEL: V LEAK CHECK PRE-_V ___ POST-______ i/ __ _ -

Run#: ?i Ps: +,,21 
.. 
-

Start: L!! ~, Stop: f t1 {}_ 
Velocity Head 

Temp, °F Sample Point 
Velocity Head 

Temp, °F Sample Point 
Velocity Head TMhJ, °F Sample Point inches H20 inches H20 inches H20 

5 /, "J. ~~ 5 
' 1'3 ??c;-7 5 ; '?9 )')/ 

4 1,6 -; '?). 4 , 7'{( ?) I 4 /o 3<i7 -3 .. ~/ >)> 3 , 11 3 <,").- 3 I) 5))-

2 ,g7 1 ,s ·). 2 ~ qjy ~')~ 2 I~ I 3'):;-

1 ; ~°! }<! 1 ,/!°! 7:J 5 1 1 ~ 1g sS- / -
5 J, ?- ~)>- 5 // 1 s--::} 5 j? ~')/ -4 · 11 35/ 4 /, ?-- ,~r 4 ;:~ ""Jsj 
3 , °' I 75/ 3 r 1) ",5)- 3 /,If 3~ --
2 .ii 1 r;') 2 , 1 / 3s/ 2 /;I 35/ -
1 ~ i5 ,c; I 1 ,g'6 j)/ 1 !CJ 3":>r --

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 
Temp. °F oc Temp. °F oc Temp. °F Temp. °C -

1 .t 11 ;J(J.) 1 1 
2 d- o/() {lu- l( 2 2- -
~ <}Cl t0 {(). d-- 3. 3. 

MOISTURE DATA FOR TEST RUNS ~ THROUGH I, 
METER ID: 1-P&M METER Yd: ___ 1._00_3 __ 8ALANCE CHECK WEIGHT: _ 499.9 _/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End wt. Start Wt. Diff. 

/8,r 2, l 'i1 o. ·77(1) :)•< °! !/I i1 ~r 1'{ #1 H202 8'i3.,, 1b '?. 7 -
;trlf] i1'1.lf1'1 :2.s 17 S'C( Sb 7·· #2 H202 l i;;cr, J./ 

2.l 
li~h ~-< 

I~~ t;(:, ktl· 0!1t ;)..,{ °t:J- g1 ~r -;;-~ #3 Empty "I<, 1.:1 i}c/;t, 0 

'/0:07 &11 -C/;8 'J.. #4 Silica Gel Kl/2, t 
Total cJ ~ 1-.' & 

Pre-Test Leak Checkif-Ob, CFM @ /j in. Hg., Post-Test Leak Check:,tt1. trfh CFM @ /? in. Hg 

,v,, ~9..~,!~~~~ 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT:-=U=..:.n=it~---=-1 ________ _ 
PERFORMED BY: Patrick Whitman TEST DATE: 3/30/2018 
BAR. PRESSURE: j<l O L{ TC READOUT ID:..---:.:.#4...:.;2=-----------
DP INDICATOR ID: CC-2 ' TC ID: #058 
DP INDICAT~R TYPE:0-10")('1anometer PITOT TUBE ID: #058/ Cp: 0.84 c: 
ZERO: ____ V_ LEVEL:_,&.,_V ____ LEAK CHECK PRE-_V ___ POST- 7 

Run#: r Ps: h1C 
Start: /1J 1--:r Stop: /J/C/f 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point inches H20 inches H20 inches H20 
5 /, I -s .,-> 5 , tJ I °3"'.)), 5 LI $51 
4 ~9Lf 3~ 4 /10 3~/ 4 // J_ .'35;), 
3 ~St 5~). 3 ; '37 3S-r 3 /r 5 35d; 
2 ; f I ~r 2 , o/7; 35c}- 2 /, I 3Sd 
1 , 7-6 35"> 1 ,7?, ~c:;-:r-- 1 ,, 97 35?-

5 /, ~ ~I 5 I/ s.:;-~ 5 /-3 3~/ 
4 ,,9 r 4</ 4 /, )- 3s-/ 4 /,; 35/ 
3 , 7/ '3~'>- 3 , 1,t JS-d' 3 l -J 3~ 
2 ,, i l-/ ~~! 2 ,, 1 7-- ~~ 2 /ij ~ 
1 ~ 7-h "?;>S-/" 1 ., ,1 "3S/ 1 // ~57 -

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 
Temp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 J_ '7.)- o~-~ 1 1 
2 ';}-11 (/0-~ i i 
J o.qro (J0-13 ~ ~ 

MOISTURE DATA FOR TEST RUNS -=r- THROUGH J: 
METER ID: 1-P&M METER Yd: 1.003 BALANCE CHECK WEIGHT: _ 499.9_/_500_ 

Dry Gas M~ter lmpinger Data 
Time Volume Delta H Tm (in) 'Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

;f/~ i1rtiJJr ~5 °JI g5 ~k 7- #1 H202 H-~ .. 1- 7Z~ .. / 
11.'J 1 '7Jt;~,f /}_ ·) 7u ~7 5h y #2 H202 1i..·1, 't 12 l, ~ 

~/ 4_, }? t 1/i,iJ- ½ 10 <Ii tf )7- ·-;, #3 Empty l/5\,,1 1/~,0 
;4:crr l&Cffr01s- ./ #4 Silica Gel <Jt11... '1- 9oLJ -

Total 

Pre-Test Leak Check:t".2°3".'CFM@ /7 in. Hg., Post-Test Leak Check: ~#tf CFM@ /&1" 
I r 

in. Hg 

ri'fi, ~~l~I'R,9g 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 ----.....a.-..-------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/30/2018 
BAR. PRESSURE: 30. O'f- TC READOUT ID:_#4 ___ 2 ___________ _ 

DP INDICATOR ID: CC-2 ~ TC ID: #058 

DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #058c Cp: 0.84 

ZERO: V LEVEL: __ !/ ____ LEAK CHECK PRE-_V ___ POST-___.l('------

Run#: ct Ps: ~,c 
Start: 11:0 L Stop: r;;i 1/ 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F 
Sample Point inches H20 inches H20 inches H20 

5 l~ 5s-? 5 ~ 8' i J</ 5 Ir u ~o 
4 I-I 7SI 4 / 11/ 3t!:O 4 f, ~ >>I 
3 ,99; "3~). 3 , t t '?9 3 !~I >5 I 
2 , 1t is-:r 2 .., 11 ?>sl 2 !,~ 3§o 

1 , itf ~s I 1 , 1r '3SO 1 ; o/7 °'3)0 

5 /I ,50 5 lo 3<i I 5 /, I ~S?} 

4 ~ 17 3~l 4 l I )0 4 /,] ~sC 
3 ~tttJ ~% 3 , io ·;;;5"7 3 ;,·? ~§( 

2 , ?) I j~I 2 ,1Cf ~<,{) 2 ), '">- -y~( 

1 ;i1 7)7 1 /. (j Jcf_Z/ 1 j, d- 35"0 

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 

Temp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 r:J.~1 .'1TJ ~ 1 1 
i d 1 I oa. ·)- 2 2 

'<s 

~ ;;q:r- otJ, 1 ~ ~ 

MOISTURE DATA FOR TEST RUNS t,(' THROUGH 'S< 
V 

METER ID: 1-P&M METER Yd: _____ 1. ___ 00-a3 __ BALANCE CHECK WEIGHT: _ 499.9_/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (out) Timp Vacuum No. Material End wt. Start Wt. Diff. 

'/✓'30 7~ #1 

-1_0/ { 1 <f #2 

,;..011 1 r• #3 Empty 

'7--077 '114 Silica Gel 

Total 

in. Pre-Test Leak Check:/4~CFM@ r in. Hg., Post-Test Leak Check: f,,IJ.u½ CFM @ __ Hg 

•"0 ~ 9.t~}. ~P. ~ ~ DS1205097 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit -1 ----........... ---'------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/30/2018 
BAR. PRESSURE: ~?~o:J TC READOUT ID:_#4_2 _________ _ 
DP INDICATOR ID: CC-2 TC ID: #058 -------
DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: ___ #0 ___ 5__,;8;;;....,_..,..._.._Cp: 0.84c::: 
ZERO: v LEVEL: V' LEAK CHECK PRE- t/ POST-_V __ _ 

Run#: CJ Ps: -f, 3,b 

Start: 'J-6 .'LJS Stop: 8-I .'/ c( 

Sample P~int 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Velocity Head Temp, °F 
inches H20 inches H20 Sample Point inches H20 

5 /7 -?~! 5 ~ ;?9 ~( 5 ,9Lj ">e;:/ 
4 /, ~s? 4 /, I ?,c;- / 4 ,~~ °?,'j/ 
3 I¥ ~<I 3 , 1-:J- ""3~ 3 , 1£ 55! 
2 /., ?- ~¢ 2 

# ?f 3~! 2 ~~4 3S7 
1 /o S5""0 1 ,, g ; 5~/ 1 ~7r ?_s-6 

5 II -~~ ( 5 .. 1£ 3S--~ 5 /1 3S-'J. 
4 /, {J ~s-7 4 ~1) '35/ 4 I -:).. ~~ 
3 /, ),-- 3~( 3 ,1? 1J '5/ 3 I-?- "3~/ 
2 I >-- 3e;-v 2 ,, 11- ssa 2 lo 35/ 
1 /, () 3c§/ 1 ~ o// 3SU 1 ;,/ 5'"5 J 

I 

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 
Temp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 -::;,C;; oo. ,)- 1 1 
2 :r1v uc~ ;J-- i 2 
~ )-8 '7 Cd'-~ ~ ~ 

MOISTURE DATA FOR TEST RUNS Cf THROUGH 9 
METER ID: 1-P&M METER Yd: ___ 1._00_3 __ BALANCE CHECK WEIGHT: _499.9_/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm {in) Tm {out) Timp Vacuum No. Material End wt. Start Wt. Diff. 

}(J' Lf5 (,, 7lf ]tlD -:J.7 x1 &iJ ~* ~'! #1 H202 ff4l1 1·1?, .. ~ 
~: ~s /r; ~1.11b J-·5 ~ ' <t'j )1 7 \, #2 H202 ilC,., 3 713,q 
';y I,' ()4 t1J/ltJ- c}..~ 1<1 8'"5 ~ 7'' #3 Empty UJ<lri lso.o 
)/: ,t; 70/-7~ #4 Silica Gel 96L1 111-.~ 

Total 

Pre-Test Leak Check: .1-ais"CFM '6 @_I_ in. H . g, Post-Test Le k Check: ?(I. oo c;-i FM a __ c @ Ir in. H g 

Date of last revision 2/10/2017 
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SCAQMD METHOD 25.3 
EVACUATED CANISTER SAMPLINp DAT'\ 

Client/Facility: Desert View Power Date: _____ 3 ___ /2 ___ 9_/2_0_18 _________ _ 

Unit/Location: Unit 1 Stack Breaching Performed By: ___ P ____ a ___ tr __ ic __ k_W ______ hi ___ tm __ a __ n ___ _ 

Probe Material ___ s_s _______ Probe Length ___ 3 ___ 6 __ " _____ _ 

Connecting Tubing Material_T---"ef ....... lo ....... n ___ Connecting Tubing Length_..;..;;12;;;;...." ___ _ 

Barometric Pressure_29_.9_9 _______ Ambient Temperature SO' -I 

Test No. 1A-VOC-U1 18-VOC-U1 
Vial ID M72 M73 
Canister ID 368 158 

Time Vacuum Time Vacuum Time Vacuum 
Pre-Test Leak Start 

5"1-I Check ~'2..i '---u l- I 

Pre-Test Leak Stop ~"3I t"1 I ·7_( 
Check 7- J 

Sample Start 
J1lf k ~o o1l/h Jo Collection 

Offh ~) 01st ~?) 

I/!_'(;/; )ti ll~tlb ;)..:J-,, 

i11-·11 11 /~1/f;, ;JtJ 

//r 1-6 /~ !If _r ;JI It 
/(,,1:36 11/ 

Sample Stop 
;v,'Tf /6) /ti·r(~ Ju Collection 

Post-Test Leak Start 
/o.· f~ [J3/t Check I J I J 

Post-Test Leak Stop 
lo tpl Check (..) Io.'>-~ ( ) 

Line Rinse 
Volume 

Comments: ________________________ _ 

,,Vi, MONTROSE I l ,\IR (}llAil if "il--1-{\.JCl"'. 

Date of last revision 2/14/2017 
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IL,euf R 1 -Jiu le ~ata f I I t I I I J I i r I I I I J t I i I I I I I I I I J I I I I I I 
(Boiler 1) NOx (Boiler 1) SO2 (Boiler 1) (Boiler 1) CO (Boiler 1) (Boiler 1) Stack Flow Calculated 

(Boiler 1) NOx ppm@3% 021- (Boiler 1) NOx (Boiler 1) SO2 ppm@3% 021- (Boiler 1) SO2 CO ppm 1- ppm@3% 021 (Boiler 1) CO CO2% 1- 02% 1- kdscf/hr 1- C0@3% Calculated 
Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 02 CO lb/hr 

3/30/2018 14:56 37.94 56.22 24.57 11.09 16.43 9.99 2.39 14.82 3.94 11.68 8.82 5424 3.54 0.94 
3/30/2018 14:57 39.4 58.63 25.65 11.38 16.93 10.31 2.32 14.88 3.96 11.67 8.87 5453 3.45 0.92 
§012018 14:58 36.6 52.54 24.34 10.96 15.73 10.14 2.54 14.35 4.05 12.12 8.43 5570 3.65 1.03 
~0/2018 14:59 44.95 63.55 30.26 13.44 19 12.59 2.75 14.14 4.1 12.28 8.24 5638 3.89 1.13 
fs0/2018 15:00 46.37 65.1 31.07 14.29 20.06 13.32 2.94 14.04 4.08 12.36 8.15 5612 4.13 1.20 

0/2018 15:01 50.31 70.25 33.76 14.03 19.59 13.1 2.88 13.96 4.08 12.42 8.08 5620 4.02 1.18 
;0/2018 15:02 41.29 61.18 26.02 11.19 16.58 9.81 2.89 14.82 3.84 11.7 8.82 5278 4.28 1.11 

0/2018 15:03 36.07 52.66 23.07 8.29 12.1 7.38 2.87 14.6 3.89 11.92 8.64 5358 4.19 1.12 
3'80/2018 15:04 33.12 47.77 21.64 8.93 12.88 8.12 3 14.42 3.98 12.02 8.49 5474 4.33 1.19 
~0/2018 15:05 30.32 44.12 19.54 7.98 11.61 7.15 2.89 14.55 3.92 11.96 8.6 5397 4.21 1.13 

i0/2018 15,06 36.6 52.08 24.27 8.89 12.65 8.2 2.81 14.23 4.04 12.19 8.32 5555 4.00 1.13 
0/2018 15:07 35.3 50.43 23.06 8.02 11.46 7.29 2.99 14.29 3.98 12.16 8.37 5471 4.27 1.19 
0/2018 15:08 33.61 49.31 21.58 6.82 10.01 6.09 2.76 14.67 3.91 11.84 8.7 5379 4.05 1.08 
0/2018 15:09 30.61 45.97 19.24 5.44 8.17 4.76 2.63 15.02 3.83 11.59 8.98 5264 3.95 1.01 

:l/00/2018 15:10 37.99 53.97 25.3 6.43 9.13 5.96 2.59 14.21 4.05 12.25 8.3 5579 3.68 1.05 
3/30/2018 15:11 41.11 56.96 27.73 7.71 10.68 7.24 2.68 13.85 4.11 12.55 7.98 5650 3.71 1.10 
3/30/2018 15:12 52.23 71.53 35.79 10.12 13.86 9.65 2.66 13.7 4.17 12.67 7.83 5740 3.64 1.11 
3/30/2018 15:13 46.73 66.23 30.23 8.57 12.15 7.71 2.6 14.17 3.94 12.24 8.27 5418 3.68 1.02 
3/30/2018 15:14 43.21 63.24 27.49 8.19 11.99 7.25 2.59 14.64 3.87 11.84 8.67 5329 3.79 1.00 
3/30/2018 15: 15 28.85 43.51 17.92 5.1 7.69 4.41 2.46 15.08 3.78 11.52 9.03 5202 3.71 0.93 
3/30/2018 15:16 34.7 49.22 22.77 5.92 8.4 5.4 2.62 14.18 3.99 12.3 8.28 5496 3.72 1.05 
3/30/2018 15:17 47.22 64.92 31.96 9.58 13.17 9.02 2.68 13.75 4.12 12.61 7.88 5669 $.68 1.10 
3/30/2018 15:18 47.42 67.31 30.68 9.41 13.36 8.47 2.73 14.2 3.94 12.22 8.29 5420 3.88 1.08 
3/30/2018 15:19 48.08 68.41 31.22 9.6 13.66 8.67 2.79 14.23 3.95 12.18 8.32 5439 3.97 1.10 
3/30/2018 15:20 47.63 67.45 31.25 9.44 13.37 8.62 2.78 14.16 3.99 12.24 8.26 5495 3.94 1.11 
~0/2018 15:21 44.47 63.83 28.5 9 12.92 8.02 2.82 14.35 3.9 12.09 8.43 5368 4.05 1.10 
~0/2018 15:22 41.66 60.33 26.54 8.44 12.22 7.48 2.89 14.48 3.88 11.97 8.54 5337 4.19 1.12 
~0/2018 15:23 35.13 51.5 22.27 7.25 10.63 6.39 2.87 14.66 3.86 11.84 8.69 5310 4.21 1.11 
:ao,2018 15:24 29.93 44.76 18.8 6.26 9.36 5.47 2.96 14.95 3.82 11.6 8.93 5261 4.43 1.13 
~0/2018 15:25 32.28 46.45 21.07 6.24 8.98 5.67 2.99 14.39 3.97 12.09 8.46 5467 4.30 1.19 
~ 

A~age 39.70 56.98 25.92 8.93 12.83 8.12 2.75 12.07 8.46 5455.77 3.95 1.09 

Flow kdscfh 5455.77 
02 % dry 8.46 
CO2 %dry 12.07 
NOx ppm dry 39.70 
NOx ppm@3% 02 56.98 

NOx lb/hr 25.92 
$02 ppm dry 8.93 
SO2 ppm@3% 02 12.83 

$02 lb/hr 8.12 
co ppm dry 2.75 
co ppm@3% 02 3.95 

co lb/hr 1.09 



CeDAR 1-Minute Data 

(Boiler 1) NOx (Boiler 1) SO2 (Boiler 1) (Boiler 1) CO (Boiler 1) (Boiler 1) Stack Flow Calculated 

(Boiler 1) NOx ppm@3% 021- (Boiler 1) NOx (Boiler 1) SO2 ppm@3% 021- (Boiler 1) SO2 CO ppm 1- ppm@3% 021 (Boiler 1) CO CO2% 1- 02% 1- kdscf/hr 1- C0@3% Calculated 

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 02 COtblhr 

3/30/2018 15:39 39.04 55.02 26.03 6.6 9.3 6.12 2.41 14.09 4.06 12.3 8.2 5585 3.40 0.98 

~0/2018 15:40 42.08 61.39 27.34 6.57 9.58 5.94 2.49 14.59 3.95 11.85 8.63 5442 3.63 0.98 

0/2018 15:41 34.96 51.5 22.05 4.82 7.37 4.23 2.52 14.73 3.84 11.81 8.75 5283 3.71 0.97 

10/2018 15:42 36.48 52.75 23.48 4.9 7.23 4.39 2.44 14.46 3.92 11.99 8.52 5392 3.53 0.96 

0/2018 15:43 35.98 53.31 22.77 4.53 7.41 3.99 2.56 14.82 3.85 11.71 8.82 5301 3.79 0.99 

0/2018 15:44 43.04 60.76 28.07 4.87 7.06 4.42 2.65 14.12 3.97 12.31 8.22 5462 3.74 1.05 

~0/2018 15:45 47.4 66.39 31.74 7.42 10.39 6.91 2.81 14.01 4.08 12.32 8.12 5609 3.94 1.15 

G,0/2018 15:46 40.58 58.91 25.89 5.37 7.8 4.77 2.69 14.52 3.88 11.94 8.57 5343 3.91 1.04 

~0/2018 15:47 34.66 50.24 21.99 4.85 7.25 4.28 2.81 14.49 3.86 11.98 8.55 5313 4.07 1.08 

0/2018 15:48 49.97 67 34.94 8.16 10.94 7.94 2.78 13.41 4.26 12.91 7.55 5856 3.73 1.18 

~0/2018 15:49 47.85 68.3 30.2 9.04 12.9 7.94 2.75 14.27 3.84 12.12 8.36 5286 3.93 1.06 

0/2018 15:50 41.58 60.51 26.29 7.4 10.77 6.51 2.59 14.55 3.85 11.86 8.6 5296 3.77 1.00 

~0/2018 15:51 26.16 40.61 15.66 4.87 7.76 4.06 2.59 15.52 3.64 11.18 9.37 5013 4.02 0.94 

0/2018 15:52 25.11 37.46 15.66 3.96 7.46 3.44 2.45 14.92 3.8 11.63 8.9 5223 3.65 0.93 

CiA30/2018 15:53 37.18 52.03 24.76 6.27 8.78 5.81 2.6 14 4.05 12.37 8.11 5578 3.64 1.05 

3/30/2018 15:54 41.45 57.74 27.6 8.44 11.76 7.82 2.45 13.93 4.05 12.43 8.05 5578 3.41 0.99 

3/30/2018 15:55 41.84 59.58 26.89 7.48 10.65 6.69 2.39 14.24 3.91 12.14 8.33 5384 3.40 0.94 

3/30/2018 15:56 50.17 70.27 33.13 8.84 12.38 8.12 2.28 14.01 4.02 12.33 8.12 5531 3.19 0.92 

3/30/2018 15:57 45.05 65.72 28.02 8.5 12.4 7.35 2.32 14.59 3.79 11.86 8.63 5209 3.38 0.88 

3/30/2018 15:58 40.16 57.65 25.82 8.08 11.6 7.23 2.22 14.35 3.91 12.04 8.43 5385 3.19 0.87 
3/30/2018 15:59 34.67 49.81 25.22 8.2 11.78 8.3 2.29 3.29 1.01 12.01 8.44 6092 3.29 1.01 

3/30/2018 16:00 34.66 54.14 10.39 7.89 12.32 3.29 2.17 3.39 0.4 11.26 9.44 2512 3.39 0.40 
3/30/2018 16:01 23.25 37.49 13.77 5.17 8.34 4.26 1.98 16.13 3.61 10.83 9.8 4962 3.19 0.71 

3/30/2018 16:02 40.07 54.01 28.23 8.57 11.55 8.4 2.34 13.48 4.29 12.92 7.62 5901 3.15 1.00 

3/30/2018 16:03 64.83 81.04 49.36 20.45 25.56 21.66 2.65 12.5 4.63 13.77 6.58 6377 3.31 1.23 

3/30/2018 16:04 57.85 77.86 39 16.38 22.05 15.36 2.44 13.46 4.1 12.85 7.6 5647 3.28 1.00 

~0/2018 16:05 49.88 69.43 32.5 12.09 16.83 10.96 2.46 13.92 3.97 12.39 8.04 5457 3.42 0.98 

~0/2018 16:06 35.52 50.06 23.09 9.03 12.73 8.17 2.4 14.09 3.96 12.26 8.2 5444 3.38 0.95 

"3>'30/2018 16:07 31.66 45.59 19.97 8.12 11.69 7.13 2.59 14.4 3.84 12 8.47 5284 3.73 0.99 

&f0/2018 16:08 35.29 50.49 22.68 8.57 12.26 7.66 2.61 14.31 3.91 12.05 8.39 5382 3.73 1.02 

--'-
M'1rage 40.28 57.24 26.08 7.85 11.20 7.11 2.49 12.11 8.38 5370.90 3.56 0.98 

Flow kdscfh 5370.90 

02 % dry 8.38 

CO2 % dry 12.11 

NOx ppm dry 40.28 

NOx ppm@3% 02 57.24 

NOx lb/hr 26.08 

SO2 ppm dry 7.85 

SO2 ppm@3% 02 11.20 

SO2 lb/hr 7.11 

co ppm dry 2.49 

co ppm@3% 02 3.56 

co lb/hr 0.98 

I I f I I I I J I t I I I I I .I I I I I I J I I t I a 



I I I I I I I I I I I J I I I I I I I I f I I J I t I I I I I I I I t I I ' CeDAR 1-Minute Data 

(Boiler 1) NOx (Boiler 1) SO2 (Boiler 1) (Boiler 1) CO (Boiler 1) (Boiler 1) Stack Flow Calculated 
(Boiler 1) NOx ppm @3% 021- (Boiler 1) NOx (Boiler 1) SO2 ppm@3% 021- (Boiler 1) SO2 CO ppm 1- ppm@3% 021 (Boiler 1) CO CO2% 1- 02% 1- kdscf/hr 1- C0@3% Calculated 

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 02 CO lb/hr 
3/30/2018 16:23 36.97 55.01 23.38 8.18 12.17 7.2 2.14 14.88 3.85 11.62 8.87 5297 3.18 0.82 

03/30/2018 16:24 38.75 57.42 24.99 8.48 12.57 7.61 2.3 14.82 3.92 11.67 8.82 5401 3.41 0.90 
~/30/2018 16:25 36.31 55.31 22.73 7.91 12.05 6.89 2.17 15.23 3.81 11.37 9.15 5244 3.31 0.83 
)::,3/30/2018 16:26 37.98 55.68 24.82 8.47 12.42 7.7 2.4 14.66 3.98 11.8 8.69 5473 3.52 0.95 
(/)3/30/2018 16:27 45.21 64.84 29.87 10.32 14.8 9.49 2.49 14.34 4.02 12.04 8.42 5534 3.57 1.00 
w'3/30/2018 16:28 49.44 71.25 32.52 11.39 16.42 10.42 2.6 14.41 4 11.96 8.48 5510 3.75 1.04 
N3/30/2018 16:29 41.57 61.6 26.46 10.08 14.94 8.93 2.48 14.82 3.87 11.65 8.82 5331 3.67 0.96 
~/30/2018 16:30 35.3 54.66 21.86 9.41 14.57 8.11 2.5 15.48 3.77 11.18 9.34 5188 3.87 0.94 
--..J3/30/2018 16:31 33.75 50.13 21.68 8.74 12.98 7.81 2.74 14.85 3.91 11.66 8.85 5380 4.07 1.07 
~/30/2018 16:32 40.98 59.35 26.99 10.91 15.8 10 2.73 14.48 4.01 11.89 8.54 5517 3.95 1.09 
:::t]3/30/2018 16: 33 42.15 61.94 27.29 10.96 16.11 9.87 2.56 14.7 3.94 11.77 8.72 5424 3.76 1.01 
-;13130/2018 16:34 38.19 56.82 24.45 10.2 15.18 9.09 2.63 14.88 3.9 11.62 8.87 5363 3.91 1.02 
N3/30/2018 16:35 42.97 61.53 28.18 11.32 16.21 10.33 2.55 14.32 3.99 12.09 8.4 5494 3.65 1.02 
~/30/2018 16:36 50.81 72.47 33.95 13.93 19.87 12.95 2.47 14.26 4.07 12.07 8.35 5596 3.52 1.00 

3/30/2018 16:37 46.45 66.57 30.39 11.85 16.98 10.79 2.37 14.33 3.98 12.07 8.41 5480 3.40 0.94 
3/30/2018 16:38 46.34 66.63 30.26 13.38 19.24 12.16 2.37 14.38 3.98 12 8.45 5470 3.41 0.94 
3/30/2018 16:39 43.29 60.35 29.06 13.8 19.24 12.89 2.21 13.94 4.09 12.42 8.06 5623 3.08 0.90 
3/30/2018 16:40 54.27 73.48 36.72 17.53 23.74 16.5 2.3 13.54 4.12 12.76 7.68 5668 3.11 0.95 
3/30/2018 16:41 56.12 75.25 38.58 20.04 26.87 19.17 2.31 13.41 4.18 12.82 7.55 5758 3.10 0.97 
3/30/2018 16:42 44.24 64.07 27.91 15.89 23.01 13.95 2.17 14.48 3.84 11.92 8.54 5284 3.14 0.83 
3/30/2018 16:43 40.42 58.54 25.63 13.95 20.2 12.31 2.11 14.48 3.86 11.92 8.54 5312 3.06 0.81 
3/30/2018 16:44 30.84 46.74 18.74 12.52 18.98 10.59 2 15.16 3.7 11.43 9.09 5090 3.03 0.74 
3/30/2018 16:45 35.72 52.11 23.02 13.16 19.2 11.8 2.13 14.59 3.92 11.81 8.63 5398 3.11 0.84 
3/30/2018 16:46 31.35 46.07 19.98 12.19 17.91 10.81 2.13 14.7 3.88 11.79 8.72 5338 3.13 0.83 
3/30/2018 16:47 42.46 59.1 28.5 13.88 19.32 12.96 2.34 13.92 4.09 12.43 8.04 5623 3.26 0.96 

~/30/2018 16:48 55.97 75.21 38.74 17.95 24.12 17.28 2.5 13.44 4.21 12.81 7.58 5797 3.36 1.05 
~/30/2018 16:49 52.5 72.74 35.01 17.95 24.87 16.66 2.62 13.85 4.06 12.43 7.98 5586 3.63 1.06 

/30/2018 16:50 42.35 60.65 26.72 14.97 21.44 13.14 2.42 14.32 3.84 12.07 8.4 5284 3.47 0.93 
93130/2018 16:51 42.58 61.07 27.08 15.11 21.67 13.37 2.53 14.34 3.87 12.02 8.42 5328 3.63 0.98 
013/30/2018 16: 52 30.48 48.37 17.92 11.25 17.85 9.2 2.48 15.87 3.58 10.85 9.62 4925 
~ 

~verage 42.19 60.83 27.45 12.52 18.02 11.33 2.39 11.93 8.53 5423.87 3.45 0.95 

Flow kdscfh 5423.87 
02 % dry 8.53 
CO2 % dry 11.93 
NOx ppm dry 42.19 
NOx ppm@3% 02 60.83 

NOx lb/hr 27.45 
SO2 ppm dry 12.52 
SO2 ppm@3% 02 18.02 

SO2 lb/hr 11.33 
co ppm dry 2.39 
co ppm@3% 02 3.45 

co lb/hr 0.95 



CeDAR 1-Minute Data 

(Boiler 1) NOx (Boiler 1) SO2 (Boiler 1) (Boiler 1) CO (Boiler 1) (Boiler 1) Stack Flow Calculated 

(Boiler 1) NOx ppm@3% 021- (Boiler 1) NOx (Boiler 1) SO2 ppm@3% 021- (Boiler 1) SO2 CO ppm 1- ppm@3% 021 (Boiler 1) CO CO2% 1- 02% 1- kdscf/hr 1- C0@3% Calcurated 

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 02 CO lb/hr 

3/30/2018 17:06 40.24 56.67 26.75 14.3 20.14 13.23 2.28 14.08 4.05 12.28 8.19 5569 3.21 0.92 

~30/2018 17:07 38.75 56.48 24.54 13.79 20.1 12.15 2.23 14.58 3.86 11.85 8.62 5305 3.25 0.86 

30/201817:08 36.94 55.29 22.84 12.39 18.54 10.66 2.37 14.97 3.76 11.55 8.94 5179 3.55 0.89 

)>/30/2018 17:09 34.97 51.52 22.15 11.42 16.82 10.06 2.3 14.73 3.86 11.73 8.75 5305 3.39 0.89 

(/,)/30/2018 17: 1 0 31.97 49.63 19.55 10.74 16.67 9.14 2.39 15.52 3.72 11.12 9.37 5123 3.71 0.89 

c;}/30/201817:11 27.45 42.32 16.87 8.79 13.55 7.52 2.45 15.42 3.74 11.24 9.29 5148 3.78 0.92 

~30/2018 17:12 33.79 49.74 21.76 11.31 16.65 10.13 2.47 14.72 3.92 11.75 8.74 5393 3.64 0.97 

30/201817:13 37.7 55.04 24.45 12.58 18.37 11.35 2.71 14.6 3.95 11.83 8.64 5433 3.96 1.07 

--4'30/2018 17: 14 38.71 56.7 25.07 12.59 18.44 11.35 2.75 14.65 3.94 11.8 8.68 5425 4.03 1.08 

~/30/201817:15 38 56.5 23.66 12.33 18.33 10.68 2.58 14.87 3.79 11.68 8.86 5216 3:84 0.98 

;ij/30/2018 17: 16 51.01 69.33 35.35 16.41 22.3 15.82 2.69 13.59 4.22 12.71 7.73 5805 3.66 1.13 

?/30/201817:17 49.59 69.89 32.71 15.73 22.17 14.44 2.63 14.09 4.02 12.23 8.2 5525 3.71 1.06 

"3/30/2018 17: 18 41.19 61.24 25.31 12.88 19.15 11.01 2.43 14.87 3.74 11.65 8.86 5146 3.61 0.91 

~30/2018 17:19 48.81 69.07 31.79 13.46 19.05 12.2 2.52 14.15 3.96 12.2 8.25 5456 3.57 1.00 

3/30/2018 17:20 42.21 62.49 26.52 12.99 19.23 11.36 2.26 14.81 3.82 11.63 8.81 5263 3.35 0.86 

3/30/2018 17:21 41.65 58.94 27.37 12.21 17.28 11.16 2.27 14.15 4 12.24 8.25 5504 3.21 0.91 

3/30/2018 17:22 40.06 59.56 24.97 13.32 19.8 11.55 2.31 14.87 3.79 11.64 8.86 5220 3.43 0.88 

3/30/2018 17:23 48.72 67.76 32.21 13.81 19.21 12.7 2.31 13.91 4.02 12.44 8.03 5537 3.21 0.93 

3/30/2018 17:24 52.44 73.74 34.61 16.46 23.14 15.11 2.22 14.06 4.02 12.24 8.17 5528 3.12 0.89 

3/30/201817:25 41.81 59.82 26.71 13.53 19.36 12.03 2.26 14.31 3.89 12.12 8.39 5351 3.23 0.88 

3/30/2018 17:26 40.14 58.89 25.13 12.39 18.18 10.79 2.25 14.67 3.81 11.74 8.7 5243 3.30 0.86 

3/30/201817:27 41.08 57.36 26.95 12.37 17.27 11.29 2.26 13.96 3.99 12.41 8.08 5495 3.16 0.90 

3/30/2018 17 :28 46.13 65.64 29.77 14.56 20.72 13.07 2.35 14.23 3.93 12.1 8.32 5406 3.34 0.92 

3/30/2018 17:29 33.79 51.52 20.64 11.34 17.29 9.64 2.33 15.25 3.72 11.33 9.16 5117 3.55 0.87 

3/30/2018 17:30 27.95 43.2 16.84 8.59 13.28 7.2 2.39 15.46 3.67 11.2 9.32 5046 3.69 0.88 

-3/30/2018 17:31 37.85 53.94 24.83 10.18 14.51 9.29 2.61 14.25 3.99 12.12 8.34 5494 3.72 1.04 

f0/2018 17:32 44.82 63.93 29.41 12.39 17.67 11.31 2.68 14.26 3.99 12.11 8.35 5496 3.82 1.07 

30/2018 17:33 39.94 57.98 25.71 11.34 16.46 10.16 2.56 14.52 3.92 11.89 8.57 5392 3.72 1.00 

30/2018 17:34 36.22 53.19 22.97 10.57 15.52 9.32 2.55 14.68 3.86 11.76 8.71 5311 3.74 o.96 

Q/30/2018 17:35 30.16 46.06 18.53 10.1 15.43 8.63 2.67 15.27 3.74 11.32 9.18 5145 4.08 1.00 
--It,, 

I"-.) 
Average 39.80 57.78 25.53 12.50 18.15 11.15 2.44 11.86 8.61 5352.53 3.55 0.95 

Flow kdscfh 5352.53 

02 % dry 8.61 

CO2 % dry 11.86 

NOx ppm dry 39.80 

NOx ppm@3%O2 57.78 

NOx lb/hr 25.53 
SO2 ppm dry 12.50 

SO2 ppm@3% 02 18.15 

SO2 lb/hr 11.15 

co ppm dry 2.44 

co ppm@3% 02 3.55 

co lb/hr 0.95 
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(Boiler 1) NOx (Boiler 1) SO2 (Boiler 1) (Boiler 1) CO (Boiler 1) (Boiler 1) Stack Flow ca1cutated 
(Boiler 1) NOx ppm@3% 021- (Boiler 1) NOx (Boiler 1) SO2 ppm@3% 021- (Boiler 1) SO2 CO ppm 1- ppm@3% 021 (Boiler 1) CO CO2% 1- 02% 1- kdscf/hr 1- 00@3% Cateulated 

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 02 CO lb/hr 
3/30/2018 17:51 43.85 62.2 29.43 12.07 17.12 11.27 2.29 14.18 4.09 12.17 8.28 5622 3.25 0.94 
3/30/2018 17:52 40.07 58.65 25.71 11.71 17.14 10.45 2.29 14.64 3.91 11.81 8.67 5375 3.35 0.89 
~0/2018 17:53 43.13 63.13 27.76 11.41 16.7 10.22 2.34 14.64 3.92 11.78 8.67 5392 3.42 0.92 

0/2018 17:54 37.81 55.43 24.42 11.22 16.45 10.08 2.41 14.66 3.93 11.78 8.69 5409 3,53 0.95 
,ao,2018 17:55 34.57 50.39 22.29 10.61 15.47 9.52 2.4 14.58 3.92 11.86 8.62 5401 3;50 0.94 
~0/201817:56 45.73 63.36 30.97 13.36 18.51 12.59 2.35 13.85 4.12 12.45 7.98 5672 3.26 0.97 
BQ0/2018 17:57 47.15 69.12 30.31 14.06 20.61 12.58 2.34 14.66 3.91 11.75 8.69 5385 3.43 0.92 
~0/2018 17:58 34.29 51.41 21.44 10.95 16.42 9.53 2.39 14.99 3.81 11.53 8.96 5237 3.58 0.91 

0/2018 17:59 38.66 56.26 25.08 12.03 17.51 10.86 2.38 14.55 3.95 11.86 8.6 5433 3.46 0.94 
:mo,2018 18:00 38.93 55.93 25.48 12.71 18.26 11.57 2.36 14.37 3.98 12.01 8.44 5482 3.39 0.94 
V30/2018 18:01 47.57 65.75 32.54 15.12 20.9 14.39 2.39 13.82 4.16 12.49 7.95 5730 3.30 1.00 
~0/2018 18:02 49.99 69.1 33.19 16.26 22.48 15.02 2.27 13.82 4.04 12.5 7.95 5561 3.14 0.92 

0/2018 18:03 56.31 77.06 37.77 18.12 24.8 16.91 2.26 13.69 4.08 12.57 7.82 5619 3.09 0.92 
;0/2018 18:04 40.23 60.31 24.88 14.22 21.32 12.24 2.23 14.99 3.77 11.5 8.96 5181 3.34 0.84 

0/2018 18:05 36.9 53.79 23.5 11.47 16.72 10.16 1.98 14.58 3.88 11.85 8.62 5334 2,89 0;77 
3/30/2018 18:06 39.58 57.04 25.62 13.07 18.84 11.77 1.85 14.41 3.94 11.97 8.48 5421 2.87 0.73 
3/30/2018 18:07 38.77 57.16 24.32 12.38 18.25 10.8 1.83 14.74 3.82 11.72 8.76 5254 2.70 0.70 
3/30/2018 18:08 34.24 50.32 22.09 11.16 16.4 10.02 1.95 14.7 3.93 11.72 8.72 5403 2.87 0.77 
3/30/2018 18:09 24.99 38.4 15.28 9.26 14.23 7.88 1 73 15.36 3.72 11.28 9.25 5122 2.66 0.84 
3/30/2018 18:10 35.61 51.03 23.7 10.36 14.85 9.59 1.95 14.33 4.05 12.04 8.41 5574 2.79 0.79 
3/30/2018 18: 11 38.8 54.95 25.93 11.46 16.23 10.65 1.94 14.16 4.07 12.2 8.26 5597 2.75 0.79 
3/30/2018 18: 12 39.55 56.45 26.27 11.84 16.9 10.94 1.9 14.27 4.04 12.08 8.36 5563 2.71 0.77 
3/30/2018 18:13 40.36 57.16 26.94 11.88 16.82 11.03 2.04 14.16 4.06 12.19 8.26 5591 2.89 
3/30/2018 18:14 35.97 53.88 22.5 11.18 16.75 9.73 2 14.98 3.81 11.5 8.95 5240 3:00 
3/30/2018 18:15 26.21 41.85 15.82 8.74 13.96 7.34 2.04 15.97 3.67 10.83 9.69 5057 3;26 0.75 
3/30/2018 18:16 23.46 36.71 14.58 6.9 10.8 5.96 2.06 15.65 3.78 11.09 9.46 5204 3.22 0.78 
3'50/2018 18:17 30.62 45.11 20.22 8.3 12.23 7.63 2.21 14.73 4.02 11.71 8.75 5532 $.26 0.89 
~0/2018 18:18 35.45 51.84 23.46 9.64 14.1 8.88 2.18 14.62 4.03 11.82 8.66 5544 3.19 0;88 
~0/2018 18:19 49.49 67.99 34.25 12.81 17.6 12.33 2.32 13.74 4.21 12.63 7.87 5797 3.19 0.98 

0/2018 18:20 59.94 82.66 41.2 16.53 22.8 15.81 2.23 13.79 4.18 12.46 7.92 5758 3.08 0.93 0) 
-Ir,. 

Aw-age 39.61 57.15 25.90 12.03 17.37 10.93 2.16 11.91 8.56 5449.67 3.14 0.86 

Flow kdscfh 5449.67 
02 % dry 8.56 
CO2 % dry 11.91 
NOx ppm dry 39.61 
NOx ppm@3% 02 57.15 

NOx lb/hr 25.90 
SO2 ppm dry 12.03 
SO2 ppm@3% 02 17.37 

SO2 lb/hr 10.93 
co ppm dry 2.16 
co ppm@3% 02 3.14 

co lb/hr 0.86 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
(Boiler 1) NOx ppm @3% 02 1-

°Qestamp ppm 1-Min Min 

~0/201818:34 47.32 66.49 

>30/2018 18:35 38.57 56.54 

C:.03012018 18:36 38.34 54.21 

(»30/2018 18:37 38.11 54.49 

~0/2018 18:38 40.26 56.04 

)!30/2018 18:39 40.71 57.97 

-S.C0/2018 18:40 45.41 62.91 

~0/2018 18:41 38.49 57.27 

:;D30/2018 18:42 33.28 50.31 

~0/2018 18:43 34.26 49.46 

W:30/201818:44 43.17 60.37 

S3b0/201818:45 38.37 55.79 

'1130/2018 18:46 34.62 51.6 

3/30/2018 18:47 27.39 42.01 

3/30/2018 18:48 28.64 42.19 

3/30/2018 18:49 38.15 52.69 

3/30/2018 18:50 48.85 66.55 

3/30/201818:51 51.85 72.79 

3/30/2018 18:52 45.48 64.66 

3/30/201818:53 30.13 45.44 

3/30/201818:54 19.98 32.13 

3/30/201818:55 24.14 36.01 

3/30/201818:56 28.33 41.77 

~30/201818:57 33.07 47.21 

C"30/2018 18:58 35.12 50.33 

~0/2018 18:59 
i,30/2018 19:00 
a,10/2018 19:01 
~0/2018 19:02 
~0/2018 19:03 

Average 

Flow 
02 
CO2 
NOx 
NOx 

NOx 
SO2 
SO2 

SO2 
co 
co 

co 

kdscfh 
% dry 
% dry 
ppm dry 

40.07 
40.98 
34.28 

37.05 

ppm@3% 02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm@3%O2 

lb/hr 

58.6 
60.18 
51.83 

53.49 

(Boiler 1) NOx (Boiler 1) SO2 

lb/hr 1-Min Avg ppm 1-Min 
31.53 
24.65 
25.63 
25.22 
27.43 
26.81 
30.82 
24.43 
21.22 
22.66 
29.66 
25.09 
22.19 
17.47 
19 05 
26.85 
34.21 

35.1 
30.28 
19.09 
12.24 
15.91 
18.77 
22.66 
23.63 

25.88 
26.73 
22.29 

24.55 

5485.77 
8.56 

11.90 
37.05 
53.49 

24.55 
11.38 
16.45 

10.48 
1.66 
2.25 

0.62 

15.17 
13.44 
12.42 
12.95 
12.87 
12.81 
13.46 
12.29 
9.68 
9.88 

12.02 
11.91 
10.78 

9.53 
8.82 

10.76 
13.76 
15.8 
13.5 
11.4 
8.06 
6.99 
8.14 
9.77 

10.26 

11.55 
10.97 
9.69 

11.38 

I I I I J I I .I 

(Boiler 1) SO2 
ppm@3% O21-
Min 

21.31 
19.7 

17.56 
18.51 
17.91 
18.24 
18.65 
18.29 
14.63 
14.26 
16.81 
17.32 
16.07 
14.62 
12.99 
14.86 
18.74 
22.18 
19.19 
17.19 
12.96 
10.43 

12 
13.95 

14.7 

16.89 
16.11 
14.65 

16.45 

I I 

(Boiler 1) 
(Boiler 1) SO2 CO ppm 1-
lb/hr 1-Min Avg Min 

14.06 
11.95 
11.55 
11.93 

12.2 
11.74 
12.71 
10.85 

8.59 
9.09 

11.49 
10.84 
9.61 
8.46 
8.16 

10.54 
13.41 
14.88 

12.5 
10.05 
6.87 
6.41 
7.51 
9.32 
9.61 

10.38 
9.95 
8.77 

10.48 

1.75 
1.72 
1.74 
1.89 
1.96 
2.04 
2.02 
1.93 
1.87 
1.92 
1.78 
1.68 
1.56 
1.58 
1.42 
1.42 
1.52 
1.42 

1.3 
1.39 
1.32 
1.46 
1.61 
1.62 
1.76 

1.65 
1.71 
1.47 

1.66 

(Boiler 1) CO 
ppm@3% 021 
Min 

(Boiler 1) (Boiler 1) Stack Flow Calculated 

(Boiler 1) CO CO2% 1- 02% 1- kdscf/hr 1- CO @ 3% 

lb/hr 1-Min Min Min Min 02 
14.05 4.06 12.26 8.16 5581 

14.66 3.89 11.75 8.69 5353 

14.14 4.07 12.24 8.24 5599 

14.3 4.03 12.06 8.38 5544 

13.92 4.15 12.42 8.04 5707 

14.24 4.01 12.1 8.33 5516 

13.85 4.13 12.45 7.98 5685 

14.88 3.86 11.58 8.87 5316 

15.12 3.88 11.43 9.06 5341 

14.44 4.03 11.97 8.5 5539 

13.98 4.18 12.31 8.1 5755 

14.54 3.98 11.87 8.59 5478 

14.9 3.9 11.55 8.89 5369 

15.34 3.88 11.24 9.23 5342 

14.73 4.05 11.76 8.75 5572 

13.81 4.28 12.56 7.94 5895 

13.62 4.26 12.66 7.76 5865 

14.04 4.12 12.24 8.15 5671 

14.22 4.05 12.11 8.31 5576 

15.08 3.86 11.43 9.03 5306 

16.08 3.73 10.73 9.77 5133 

14.92 4.01 11.65 8.9 5520 

14.74 4.03 11.72 8.76 5551 

14.27 4.17 12.08 8.36 5740 

14.33 4.1 12.03 8.41 5636 

14.62 
14.68 
15.12 

3.93 
3.97 
3.96 

11.81 
11.73 
11.42 

11.90 

8.66 
8.71 
9.06 

8.56 

6766 
2898 
5409 
5463 
5447 

5485.77 

2.46 
2.52 
2.46 
2.10 
2.73 
2.91 
2.80 
2.87 
2.83 
2.77 
2A9 
2.44 
2.33 
2.42 
2.09 
1.96 
2.07 
1.99 
1.85 
2.10 
2.12 
2.18 
2.37 
2.31 
2.52 
0.00 
0.00 
2.41 
2.51 
2.22 

2.25 

Catcutated 
COtblhr 

0.71 
0.67 
0.71 
0.76 
0.81 
0.82 
0.83 
0.75 
0.73 
0.77 
0.74 
0.67 
0'.61 
0.61 
0.57 
0.81 
0.65 
0.59 
0.53 
0.54 
0.49 
0.59 
0.85 
0.88 
0.72 
0.00 
0.00 
0.65 
0.68 
0,58 

0.62 
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CeDAR 1-Minute Data 

(Boiler 1) NOx (Boiler 1) SO2 (Boiler 1) (Boiler 1) CO (Boiler 1) (Boiler 1) Stack Flow Calculated (Boiler 1) NOx ppm@3% 021- (Boiler 1) NOx (Boiler 1) SO2 ppm @3% 02 1- (Boiler 1) SO2 CO ppm 1- ppm@3% 021 (Boiler 1) CO CO2% 1- 02% 1- kdscf/hr 1- C0@3% Calculated Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 02 CO lb/hr ;012018 19:18 45.1 63.67 30.94 12.12 17.11 11.57 1.46 14.12 4.18 12.2 8.22 5747 2.06 0.61 0/2018 19:19 40.25 59.1 26.27 13.53 19.87 12.29 1.5 14.68 3.97 11.76 8.71 5467 2.20 0.60 !Ml0/2018 19:20 34.49 52.19 21.91 11.62 17.58 10.27 1.34 15.13 3.87 11.4 9.07 5320 2.03 0.52 ~0/2018 19:21 28.2 42.85 18.18 9.88 15.01 8.86 1.35 15.2 3.92 11.37 9.12 5400 2.05 0.53 0/2018 19:22 31.25 45.11 21.34 9.45 13.64 8.98 1.44 14.44 4.16 12 8.5 5719 2.08 0.60 ;0/2018 19:23 42.16 57.65 29.39 11.51 15.74 11.17 1.43 13.67 4.24 12.7 7.81 5840 1.96 0.61 0/2018 19:24 55.64 76.49 38.87 16.65 22.89 16.18 1.39 13.75 4.25 12.46 7.88 5852 1.91 0.59 ~0/2018 19:25 33.2 53.16 20.2 11.62 18.6 9.84 1.22 16.01 3.7 10.75 9.72 5097 1.95 0.45 0/2018 19:26 29.46 45.26 18.99 8.41 12.92 7.54 1.18 15.36 3.92 11.27 9.25 5399 1.81 0.46 10/201819'27 34.01 49.74 22.41 8.72 12.75 7.99 1.08 14.62 4.01 11.9 8.66 5519 1.58 0.43 0/2018 19:28 46.52 64.05 3327 12.2 16.8 12.14 1.22 13.77 4.35 12.5 7.9 5991 1.68 0.53 0/2018 19:29 48.83 67.55 33.81 13.19 18.25 12.71 0.97 13.83 4.21 12.5 7.96 5799 1.34 0.41 0/2018 19:30 51.43 71.25 35.45 14.53 20.13 13.94 1.13 13.85 4.2 12.42 7.98 5774 1.57 0.47 8.(20/2018 19:31 49.97 70.1 33.4 13.51 18.95 12.56 0.94 14.03 4.07 12.32 8.14 5598 1.32 0.38 3/30/2018 19:32 48 67.44 32.06 13.73 19.29 12.76 1 14.05 4.07 12.25 8.16 5595 1.41 0.41 3/30/2018 19:33 36.91 54.29 23.97 12.1 17.8 10.93 0.89 14.71 3.95 11.71 8.73 5439 1.31 0.35 3/30/2018 19:34 28.75 44.02 17.99 9.65 14.78 8.4 0.91 15.31 3.81 11.29 9.21 5241 1.39 0.35 3/30/2018 19:35 24.89 38.05 15.78 8.28 12.66 7.31 1.04 15.29 3.86 11.3 9.19 5312 1.59 0.40 3/30/2018 19:36 32.11 46.81 21.3 8.87 12.93 8.19 0.96 14.58 4.04 11.88 8.62 5557 1.40 0.39 3/30/2018 19:37 33.46 51.41 21.52 9.93 15.26 8.89 1.25 15.36 3.91 11.2 9.25 5387 1.92 0.49 3/30/2018 19: 38 32.08 46.76 21.36 8.55 12.46 7.92 1.18 14.58 4.05 11.94 8.62 5577 1.72 0.48 3/30/2018 19:39 51.48 68.56 37.81 12.68 16.89 12.96 1.37 13.32 4.47 12.97 7.46 6152 1.82 0.61 3/30/2018 19:40 56.48 76.59 39.18 16.35 22.17 15.78 1.44 13.56 4.22 12.75 7.7 5810 1.95 0.61 3/30/2018 19:41 58.11 79.95 40.31 16.87 23.21 16.28 1.35 13.76 4.22 12.46 7.89 5811 1.86 0.57 ~0/2018 19:42 41.58 60.56 26.4 13.6 19.81 12.02 1.29 14.56 3.87 11.91 8.61 5319 1.88 0.50 ffi0/2018 19:43 40.16 56.78 26.87 13.14 18.58 12.23 1.34 14.14 4.07 12.2 8.24 5605 1.89 0.55 ~0/2018 19:44 38.72 55.09 25.74 12.66 18.01 11.71 1.33 14.23 4.05 12.14 8.32 5569 1.89 0.54 ~0/2018 19:45 34.81 50.62 22.29 12.05 17.52 10.74 1.31 14.54 3.9 11.87 8.59 5364 1.90 0.51 ~0/2018 19:46 36.29 53.16 23.77 11.7 17.14 10.66 1.17 14.65 3.99 11.75 8.68 5486 1.71 0.47 ~0/2018 19:47 38.33 54.32 I\.) 25.8 11.21 15.89 10.5 1.2 14.17 4.1 12.21 8.27 5639 1.70 0.49 
Average 40.09 57.42 26.89 11.94 17.15 11.11 1.22 11.98 8.48 5579.50 1.76 0.50 
Flow kdscfh 5579.50 
02 % dry 8.48 
CO2 % dry 11.98 
NOx ppm dry 40.09 
NOx ppm@3% 02 57.42 

NOx lb/hr 26.89 
SO2 ppm dry 11.94 
SO2 ppm@3%O2 17.15 

SO2 lb/hr 11.11 
co ppm dry 1.22 
co ppm@3%O2 1.76 

co lb/hr 0.50 



CeDAR 1-Minute Data 

(Boiler 1) NOx (Boiler 1) SO2 (Boiler 1) (Boiler 1) CO (Boiler 1) (Boiler 1) Stack Flow Calculated 

(Boiler 1) NOx ppm@3% 021- (Boiler 1) NOx (Boiler 1) SO2 ppm @3% 021- (Boiler 1) SO2 CO ppm 1- ppm@3% 021 (Boiler 1) CO CO2% 1- 02% 1- kdscf/hr 1- C0@3% Calculated 

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 02 CO lb/hr 

3/30/2018 20:02 45.73 63.06 32.11 11.81 16.29 11.54 1.24 13.79 4.27 12.53 7.92 5881 1.71 0.53 

~0/2018 20:03 43.48 63.64 28.12 11.88 17.39 10.69 1.19 14.64 3.94 11.78 8.67 5418 1.74 0.47 

0/2018 20:04 36.78 54.28 23.65 10.32 15.23 9.23 1.27 14.76 3.91 11.69 8.77 5386 1.87 0.50 

~/2018 20:05 36.95 54.53 23.99 10.26 15.14 9.27 1.2 14.76 3.95 11.75 8.77 5438 1.77 0.47 

'J(Jot2018 20:06 32.01 47.83 20.73 9.72 14.52 8.76 1.03 14.94 3.94 11.57 8.92 5424 1.54 0.41 

l'bl()/2018 20:07 28.84 44.12 18.12 8.36 12.79 7.31 0.96 15.3 3.83 11.33 9.2 5264 1.47 0.37 

~0/2018 20:08 32.55 49.5 20.7 8.57 13.03 7.58 1.12 15.21 3.87 11.39 9.13 5326 1.70 0.43 

0/2018 20:09 40.26 58.59 26.56 9.77 14.22 8.97 0.87 14.55 4.02 11.88 8.6 5525 1.27 0.35 

31S0/2018 20: 10 45.9 63.74 31.83 11.09 15.4 10.7 0.85 13.89 4.22 12.45 8.01 5809 1.18 0.36 

ffl0/2018 20:11 43.23 63.32 28.01 11.32 16.58 10.21 0.72 14.65 3.94 11.8 8.68 5428 1.05 0.28 

~/2018 20:12 45.11 64.08 29.86 11.38 16.17 10.48 0.84 14.21 4.03 12.18 8.3 5544 1.t9 0.34 

~/2018 20:13 41.01 60.82 26.13 12.34 18.3 10.94 0.71 14.83 3.88 11.63 8.83 5336 1.05 0.28 

;/2018 20:14 41.68 59.88 27.51 12.13 17.43 11.14 0.61 14.37 4.02 12.06 8.44 5528 0.88 0,25 

/2018 20:15 40.89 58.46 26.96 13.03 18.63 11.95 0.59 14.3 4.01 12.08 8.38 5522 0.84 0.24 

3/30/2018 20:16 39.25 55.94 25.61 13.38 19.07 12.15 0.71 14.25 3.97 12.14 8.34 5466 1.01 0,28 

3/30/2018 20:17 41.38 59.11 26.98 14.73 21.04 13.36 0.81 14.29 3.97 12.1 8.37 5462 1.16 0.32 

3/30/2018 20:18 38.42 56.05 24.44 13.51 19.71 11.96 0.77 14.59 3.87 11.82 8.63 5328 1.1:2 Q.30 

3/30/2018 20:19 37.42 56.72 23.17 12.41 18.81 10.69 0.91 15.16 3.77 11.42 9.09 5187 1.38 0.34 

3/30/2018 20:20 36.12 53.43 23.17 11.67 17.26 10.41 0.85 14.79 3.9 11.71 8.8 5372 1.26 0.33 

3/30/2018 20:21 36.93 53.05 23.95 12.87 18.49 11.61 0.93 14.37 3.95 12.06 8.44 5432 1.34 0.37 

3/30/2018 20:22 51.02 71.85 34 17.38 24.48 16.11 1.15 14.08 4.06 12.22 8.19 5582 1.62 0.47 

3/30/2018 20:23 39.19 59.86 24.39 14.47 22.1 12.53 0.84 15.27 3.79 11.29 9.18 5213 1.28 0.32 

3/30/2018 20:24 32.94 49.47 20.48 11.91 17.88 10.3 0.99 15.02 3.78 11.6 8.98 5207 1.49 0.37 

3/30/2018 20:25 46.79 63.59 32.53 18.83 25.59 18.21 1.12 13.59 4.23 12.76 7.73 5823 1.52 0.47 

3/30/2018 20:26 47.92 67.65 31.63 19.34 27.3 17.76 1.1 14.12 4.02 12.21 8.22 5529 1.55 0.44 

~/2018 20:27 42.77 61.49 27.11 16.05 23.08 14.15 1.02 14.38 3.86 12.04 8.45 5309 1.47 0.39 

!/2018 20:28 39.81 58.08 25.23 14.89 21.72 13.13 0.91 14.59 3.86 11.84 8.63 5308 1.33 0.35 

/2018 20:29 40.32 58.35 25.96 13.86 20.06 12.41 0.72 14.47 3.92 11.94 8.53 5392 1.04 0.28 

/2018 20:30 35.64 52.81 22.52 12.56 18.61 11.04 0.65 14.82 3.85 11.69 8.82 5293 0.96 0.25 

~/2018 20:31 30.98 48.43 18.73 10.65 16.65 8.96 0.66 15.63 3.68 11.08 9.45 5063 1.03 0.24 

....It. 

N 
Average 39.71 57.72 25.81 12.68 18.43 11.45 0.91 11.87 8.62 5426.50 1.33 0.36 

Flow kdscfh 5426.50 

02 % dry 8.62 

CO2 % dry 11.87 

NOx ppm dry 39.71 

NOx ppm@3% 02 57.72 

NOx lb/hr 25.81 

SO2 ppm dry 12.68 

SO2 ppm@3% 02 18.43 

SO2 lb/hr 11.45 

co ppm dry 0.91 

co ppm@3% 02 1.33 

co lb/hr 0.36 

I I I I J J I I I I I I I t I I I I I I I I J 
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(Boiler 1) NOx (Boiler 1) SO2 (Boiler 1) (Boiler 1) CO (Boiler 1) (Boiler 1) Stack Flow Calculated (Boiler 1) NOx ppm@3% 021- (Boiler 1) NOx (Boiler 1) SO2 ppm@3% 021- (Boiler 1) SO2 CO ppm 1- ppm@3% 021 (Boiler 1) CO CO2% 1- 02% 1- kdscf/hr 1- C0@3% Calculated Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 02 CO lb/hr 3/30/2018 20:46 39 57.03 24.89 10.77 15.75 9.56 0.96 14.62 3.88 11.82 8.66 5345 
~0/2018 20:47 41.39 58.94 26.95 11.19 15.93 10.14 0.91 14.24 3.96 12.18 8.33 5453 1.30 0.36 0/2018 20:48 49.25 66.58 33.91 13.97 18.89 13.38 0.87 13.52 4.19 12.81 7.66 5768 1.18 0.36 )!i0/2018 20:49 50.42 69.53 33.82 14.89 20.53 13.89 0.81 13.79 4.08 12.53 7.92 5618 1.12 0.33 S/)0/2018 20:50 45.5 63.63 29.06 12.71 17.77 11.29 0.84 13.98 3.89 12.43 8.1 5350 1.17 0.33 ~0/2018 20:51 63.8 83.6 44.73 18.34 24.03 17.89 0.83 13.1 4.27 13.17 7.24 5873 1.09 0.35 ~0/2018 20:52 48.53 70.8 29.67 14.79 21.58 12.58 0.71 14.59 3.72 11.82 8.63 5121 1.04 0.26 0/2018 20:53 34.06 52.69 20.21 10.08 15.59 8.32 0.63 15.47 3.61 11.16 9.33 4969 0.97 0.23 ~0/2018 20:54 21.37 33.35 12.88 7.16 11.17 6 0.46 15.61 3.67 11.12 9.43 5047 0.72 0.17 ~0/2018 20:55 22.36 33.38 14.19 7 10.45 6.18 0.67 14.93 3.86 11.63 8.91 5315 1.00 0.26 300/2018 20:56 25.74 36.68 16.71 8.31 11.84 7.51 0.61 14.25 3.95 12.21 8.34 5438 0.87 0.24 37io12018 20:57 35.17 50 22.95 11.11 15.8 10.09 0.63 14.22 3.97 12.13 8.31 5466 0.90 0.25 800/2018 20:58 28.98 44 18.03 8.36 12.69 7.24 0.73 15.18 3.79 11.38 9.11 5211 1.11 0.28 ~0/2018 20:59 24.23 38.59 14.52 5.78 9.2 4.82 0.67 15.93 3.65 10.96 9.66 5021 1.07 0.24 0/2018 21 :00 44.35 58.46 32.13 9.71 12.8 9.79 0.91 13.18 4.41 13.21 7.32 6068 1.20 0.40 3/30/2018 21 :01 55.43 75.11 37.69 16.06 21.76 15.19 1.07 13.55 4.14 12.72 7.69 5695 1.45 0.44 3/30/2018 21:02 45.01 68.92 27.35 12.5 19.14 10.57 0.86 15.31 3.7 11.26 9.21 5090 1.32 0.32 3/30/2018 21 :03 33.75 50.39 20.9 8.01 11.96 6.9 0.91 14.93 3.77 11.67 8.91 5188 1.36 0.34 3/30/2018 21 :04 38.93 56.84 24.83 9.45 13.8 8.39 0.87 14.6 3.88 11.83 8.64 5343 1.27 0.34 3/30/2018 21 :05 36.71 54.94 23.11 9.34 13.98 8.18 0.93 14.97 3.83 11.58 8.94 5274 1.39 0.36 3/30/2018 21 :06 41.92 58.81 27.76 9.88 13.86 9.1 1.02 14.03 4.03 12.38 8.14 5546 1.43 0.41 3/30/2018 21 :07 45.41 65.18 29.48 12.56 18.03 11.34 0.92 14.35 3.95 12.01 8.43 5437 3/30/2018 21 :08 32.53 51.12 19.46 9.37 14.73 7.8 0.91 15.72 3.64 11.04 9.51 5010 3/30/2018 21 :09 36.78 52.54 23.97 9.03 12.9 8.19 0.76 14.29 3.97 12.15 8.37 5459 1.09 0.30 3/30/2018 21: 10 44.23 62.64 29.38 12.17 17.23 11.25 0.81 14.16 4.04 12.21 8.26 5563 1.15 0.33 ~0/2018 21 :11 39.7 59.52 24.72 10.98 16.46 9.51 0.76 14.99 3.79 11.56 8.96 5215 1.14 0.29 ~0/2018 21 :12 37.92 55.96 23.75 10.17 15.01 8.86 0.64 14.76 3.81 11.74 8.77 5247 0.94 0.24 ~0/2018 21:13 45.18 64.29 29.91 11.9 16.93 10.96 0.66 14.23 4.03 12.13 8.32 5546 0.94 0.27 0/2018 21:14 39.67 57.87 25.22 10.92 15.93 9.66 0.47 14.59 3.87 11.88 8.63 5325 0.69 0.18 moI2018 21:15 41.35 59.81 26.65 11.07 16.00 9.93 0.48 14.45 3.92 11.98 8.51 5399 0.70 0.19 -'-
I\J 

Average 39.62 57.04 25.63 10.92 15.72 9.82 0.78 11.96 8.54 5380.00 1.10 0.30 
Flow kdscfh 5380.00 
02 % dry 8.54 
CO2 % dry 11.96 
NOx ppm dry 39.62 
NOx ppm@3% 02 57.04 

NOx lb/hr 25.63 
SO2 ppm dry 10.92 
SO2 ppm@3% 02 15.72 

SO2 lb/hr 9.82 
co ppm dry 0.78 
co ppm@3% 02 1.10 

co lb/hr 0.30 
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APPENDIX A.2.1 

UNIT 2 SAMPLE LOCATION 

"1111111 

~ 

fllM 
002AS-3204 71-RT-233 163 of 612 , tv\l)N l RlJSl: 



Method 1 

Client: Desert View Power Date: 3/27/2018 

Sample Location: Unit 1-2 Prepared By: Dave Wonderly 

.... 

-------11sl> 

-
47 -

l llllllt 

all! 

A B C D E F ---
Point No. Sample Point Inches from nozzle -

H (in.) 119.0 
1 4.7 17.7 -

W (in.) 47.0 2 14.1 27.1 --3 23.5 36.5 

Nipple length 13.0 4 32.9 45.9 

5 42.3 55.3 

Distance between points 9.40 
,.~ 

Stack Area (ft"2) 38.84 

002AS-3204 71-RT-233 164 of 612 
~ 
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APPENDIX A.2.2 

UNIT 2 CEM DATA 

.. 

Am 

.. 
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--
-

Date Time 02% CO2% NOx ppm CO ppm 

3/27/2018 6:57 19.601 18.752 91.863 9.565 .. 
3/27/2018 6:58 19.603 18.796 92.616 9.552 

3/27/2018 6:59 19.605 12.512 92.788 9.545 -
3/27/2018 7:00 19.602 18.372 92.678 9.577 

3/27/2018 7:01 19.602 18.478 92.756 9.551 --
3/27/2018 7:021 19.6 18.476 92.791 9.539IHigh -
3/27/2018 7:03 14.005 13.235 53.078 9.078 

3/27/2018 7:04 10.864 10.98 48.149 5.693 
~ 

3/27/2018 7:05 10.864 10.973 48.467 4.734 ... 
3/27/2018 7:061 10.863 10.969 48.519 4.7241Mid 

3/27/2018 7:07 5.653 5.653 22.668 4.259 
... 

3/27/2018 7:08 0.045 0.017 0.179 0.994 -
3/27/2018 7:09 0.035 0.014 0.141 0.007 

3/27/2018 7:10 0.035 0.012 0.136 0.009 .. 
3/27/2018 7:11 0.035 0.013 0.151 0.005 Zero -
3/27/2018 7:12 0.035 0.012 0.106 -0.007 NO Mode Zero 

3/27/2018 7:13 0.035 0.012 66.148 -0.009 -
3/27/2018 7:14 0.034 0.0121 93.2891 0.014 NO Mode High 

3/27/2018 7:15 0.035 0.012 23.518 0.026 -
3/27/2018 7:16 0.035 0.0111 0.2371 0.011 NO2 Gas NO mode -
3/27/2018 7:17 0.034 0.011 26.287 0.015 

3/27/2018 7:18 0.035 0.011 43.1141 0.023 NO2 Gas NOx Mode -
3/27/2018 7:19 0.035 0.01 13.84 0.026 -
3/27/2018 7:20 0.035 0.01 0.33 0.029 

3/27/2018 7:21 0.035 0.01 0.269 0.022 -
3/27/2018 7:22 0.035 0.009 0.228 0.039 

3/27/2018 7:23 0.035 0.011 0.216 -0.004 
Ila 

3/27/2018 7:24 0.035 0.01 0.203 -0.001 

3/27/2018 7:25 0.035 0.009 0.188 0.005 

3/27/2018 7:26 0.035 0.009 0.185 0.006 ~ 

3/27/2018 7:27 0.035 0.009 0.168 0.003 
_, 

3/27/2018 7:28 0.035 0.008 0.162 0.002 

3/27/2018 7:29 0.035 0.009 0.16 0.01 -
3/27/2018 7:30 0.035 0.009 0.157 0.011 

3/27/2018 7:31 0.035 0.009 0.159 0.008 -
3/27/2018 7:32 0.035 0.009 0.152 0.019 ,., 
3/27/2018 7:33 0.035 0.009 0.153 0.012 

3/27/2018 7:34 0.035 0.009 0.137 -0.012 

3/27/2018 7:35 0.035 0.009 0.134 0 

3/27/2018 7:36 0.034 0.009 0.147 -0.008 
... 

3/27/2018 7:37 0.035 0.009 0.143 -0.005 

3/27/2018 7:38 0.035 0.01 0.129 -0.013 

3/27/2018 7:39 0.035 0.009 0.136 -0.01 .... 
3/27/2018 7:40 0.035 0.009 0.129 0.01 

3/27/2018 7:41 11.302 2.594 4.763 -0.015 -
3/27/2018 7:42 6.885 13.576 42.055 0.094 -3/27/2018 7:43 7.757 12.675 41.085 0.206 

3/27/2018 7:44 8.71 11.763 34.391 0.21 -
3/27/2018 7:45 8.829 11.642 28.741 0.194 

illllft 

-
002AS-3204 71-RT-233 166 of 612 

.. 

.... 



.. 
w 

-- 3/27/2018 7:46 9.018 11.473 24.777 0.208 
3/27/2018 7:47 8.319 12.162 31.425 0.212 - 3/27/2018 7:48 8.858 11.614 27.146 0.207 
3/27/2018 7:49 9.228 11.253 25.582 0.2 ., 
3/27/2018 7:50 9.143 11.321 24.541 0.196 
3/27/2018 7:51 1.497 0.345 43.3 0.212 - 3/27/2018 7:521 0.038 0.031 48.6281 0.295 NOx Bias .. 3/27/2018 7:53 8.337 8.562 14.02 0.252 
3/27/2018 7:541 10.839 10.898 0.285 0.03102 CO2 Bias - 3/27/2018 7:55 6.073 5.999 0.247 0.2 - 3/27/2018 7:56 0.048 0.042 0.238 3.533 
3/27/2018 7:57 0.034 0.029 0.216 4.647 -- 3/27/2018 7:58 0.035 0.023 0.22 4.711 ... 3/27/2018 7:59 0.034 0.017 0.2071 4.715ICO Bias 
3/27/2018 8:00 2.978 4.664 10.466 4.533 .. 3/27/2018 8:01 7.844 12.55 37.482 1.2 - 3/27/2018 8:02 9 11.398 29.959 0.227 
3/27/2018 8:03 9.262 11.163 25.91 0.219 - 3/27/2018 8:04 8.371 12.071 28.298 0.236 
3/27/2018 8:05 8.348 12.071 30.573 0.232 

~ 3/27/2018 8:06 8.243 12.18 31.521 0.25 
3/27/2018 8:07 7.907 12.522 37.746 0.195 111111 
3/27/2018 8:08 8.289 12.124 33.772 0.189 - 3/27/2018 8:09 8.121 12.297 33.987 0.21 
3/27/2018 8:10 8.424 12.002 32.983 0.221 - 3/27/2018 8:11 8.593 11.827 32.77 0.237 - 3/27/2018 8:12 8.419 11.995 33.782 0.22 
3/27/2018 8:13 8.753 11.664 34.033 0.202 - 3/27/2018 8:14 8.37 12.06 34.399 0.187 
3/27/2018 8:15 8.873 11.538 30.877 0.169 - 3/27/2018 8:16 8.42 12.014 33.368 0.172 - 3/27/2018 8:17 7.818 12.589 36.994 0.195 
3/27/2018 8:18 7.819 12.593 40.924 0.204 ... 3/27/2018 8:19 8.688 11.717 33.976 0.219 
3/27/2018 8:20 8.542 11.871 33.022 0.194 ,. 
3/27/2018 8:21 8.397 12.025 33.372 0.197 

-- 3/27/2018 8:22 7.976 12.421 37.764 0.232 
3/27/2018 8:23 7.783 12.611 40.818 0.233 - 3/27/2018 8:24 7.25 13.118 46.039 0.229 - 3/27/2018 8:25 7.038 13.321 51.069 0.218 
3/27/2018 8:26 8.093 12.261 48.792 0.196 .. 3/27/2018 8:27 8.166 12.219 44.346 0.202 
3/27/2018 8:28 8.538 11.855 38.123 0.231 - 3/27/2018 8:29 8.5 11.917 34.882 0.219 - 3/27/2018 8:30 8.506 11.907 32.336 0.178 
3/27/2018 8:31 9.311 11.11 29.309 0.182 - 3/27/2018 8:32 8.926 11.492 27.116 0.2 
3/27/2018 8:33 8.722 11.688 27.669 0.186 ... 3/27/2018 8:34 7.659 12.746 36.307 0.213 - 3/27/2018 8:35 7.882 12.51 37.316 0.212 
3/27/2018 8:36 8.371 12.003 38.622 0.198 - 3/27/2018 8:37 8.759 11.625 31.726 0.208 -

-- 002AS-3204 71-RT-233 167 of 612 -



-
3/27/2018 8:38 9.162 11.221 26.331 0.22 

3/27/2018 8:39 8.521 11.854 29.464 0.201 -
3/27/2018 8:40 8.25 12.108 32.524 0.193 -
3/27/2018 8:41 8.415 11.937 34.137 0.22 

3/27/2018 8:42 8.789 11.564 30.947 0.222 ..... 

3/27/2018 8:43 8.667 11.695 29.91 0.226 

3/27/2018 8:44 8.472 11.895 32.349 0.21 -
3/27/2018 8:45 8.344 12.034 34.043 0.185 _, 

3/27/2018 8:46 8.428 11.944 34.921 0.19 

3/27/2018 8:47 8.554 11.832 33.554 0.23 1111111 

3/27/2018 8:48 8.305 12.074 34.412 0.218 --
3/27/2018 8:49 8.63 11.766 36.057 0.192 

3/27/2018 8:50 8.44 11.954 33.271 0.21 .. 
3/27/2018 8:51 7.943 12.471 35.747 0.211 

3/27/2018 8:52 8.275 12.134 32.058 0.19 -
3/27/2018 8:53 8.693 11.704 32.416 0.19 

3/27/2018 8:54 8.71 11.705 31.06 0.205 -
3/27/2018 8:55 8.546 11.875 29.205 0.212 -
3/27/2018 8:56 8.537 11.88 28.09 0.215 

3/27/2018 8:57 8.841 11.558 33.483 0.158 
lll!ll!ill 

3/27/2018 8:58 8.415 11.993 37.202 0.203 -
3/27/2018 8:59 8.912 11.495 35.106 0.179 

3/27/2018 9:00 8.151 12.252 39.98 0.186 -
3/27/2018 9:01 8.597 11.796 36.869 0.192 

3/27/2018 9:02 9.195 11.206 33.474 0.182 -
3/27/2018 9:03 8.812 11.6 34.436 0.2 .. 
3/27/2018 9:04 8.845 11.561 33.996 0.213 

3/27/2018 9:05 8.968 11.433 35.33 0.22 -
3/27/2018 9:06 8.729 11.671 34.563 0.194 

3/27/2018 9:07 8.67 11.723 33.844 0.206 
.. 

3/27/2018 9:08 8.639 11.747 30.926 0.198 

3/27/2018 9:09 7.876 12.517 37.866 0.242 

3/27/2018 9:10 8.06 12.307 40.35 0.227 ~ 

3/27/2018 9:11 8.5 11.862 36.191 0.246 

3/27/2018 9:12 9.083 11.28 28.482 0.217 

3/27/2018 9:13 8.163 12.218 32.719 0.205 -
3/27/2018 9:14 7.934 12.419 39.056 0.205 

3/27/2018 9:15 8.624 11.739 37.495 0.206 -
3/27/2018 9:16 8.728 11.641 36.068 0.226 

3/27/2018 9:17 9.017 11.357 30.283 0.224 
... 

3/27/2018 9:18 9.221 11.164 27.183 0.184 -
3/27/2018 9:19 8.632 11.752 30.508 0.212 

3/27/2018 9:20 9.351 11.046 26.17 0.217 
Alll!llt 

3/27/2018 9:21 8.503 11.89 30.281 0.214 

3/27/2018 9:22 8.153 12.225 34.273 0.24 

3/27/2018 9:23 8.409 11.978 34.744 0.221 -
3/27/2018 9:24 8.987 11.394 29.944 0.228 

3/27/2018 9:25 8.939 11.456 30.453 0.206 -
3/27/2018 9:26 8.657 11.737 31.802 0.24 .. 
3/27/2018 9:27 8.724 11.67 32.157 0.217 

3/27/2018 9:28 8.504 11.884 35.611 0.233 -
3/27/2018 9:29 7.903 12.479 40.377 0.246 ,.. 
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--- 3/27/2018 9:30 8.056 12.333 40.452 0.239 - i 0.211 Run 1 Average 8.57 11.82 33.34 - 3/27/2018 9:31 8.265 12.126 35.944 0.21 
3/27/2018 9:32 8.851 11.546 32.595 0.208 - 3/27/2018 9:33 8.486 11.901 34.77 0.22 
3/27/2018 9:34 8.335 12.057 37.113 0.196 - 3/27/2018 9:35 8.666 11.713 33.067 0.219 .. 3/27/2018 9:36 9.32 11.065 28.99 0.211 
3/27/2018 9:37 8.836 11.552 30.123 0.22 .. 3/27/2018 9:38 7.863 12.529 35.771 0.203 

_, 3/27/2018 9:39 7.919 12.459 38.536 0.201 
3/27/2018 9:40 4.687 5.942 23.874 0.419 - 3/27/2018 9:41 0.046 0.044 0.252 3.717 - 3/27/2018 9:421 0.035 0.031 0.215 4.701ICO Bias 
3/27/2018 9:43 0.037 0.027 27.284 4.07 .. 3/27/2018 9:44 0.035 0.0221 48.761 0.656 NOx Bias 
3/27/2018 9:45 6.525 6.644 22.159 0.319 .. 
3/27/2018 9:46 10.791 10.81 0.261 0.047 - 3/27/2018 9:471 10.791 10.8321 0.2231 0.023102 CO2 Bias 
3/27/2018 9:48 1.355 0.636 0.196 0.014 - 3/27/2018 9:491 0.035 0.013 0.158 0.005IZero - 3/27/2018 9:50 6.968 7.873 34.302 0.868 
3/27/2018 9:51 10.816 10.9 49.019 4.352 - 3/27/2018 9:521 10.816 10.906 49.013 4.707ISpan 
3/27/2018 9:53 8.497 12.226 44.662 3.354 .. 
3/27/2018 9:54 7.534 12.814 48.365 0.32 ... 3/27/2018 9:55 7.887 12.439 46.933 0.216 
3/27/2018 9:56 9.624 10.715 27.318 0.258 - 3/27/2018 9:57 8.456 11.907 31.49 0.262 .. 3/27/2018 9:58 8.194 12.16 34.512 0.246 
3/27/2018 9:59 7.532 12.825 41.78 0.209 - 3/27/2018 10:00 8.013 12.316 38.792 0.196 
3/27/2018 10:01 7.919 12.428 39.021 0.182 - 3/27/2018 10:02 8.528 11.808 34.704 0.19 

'91111 3/27/2018 10:03 8.17 12.189 34.862 0.206 
3/27/2018 10:04 8.388 11.962 32.568 0.234 .., 
3/27/2018 10:05 8.925 11.415 28.122 0.2 
3/27/2018 10:06 8.23 12.137 28.293 0.256 ,.. 
3/27/2018 10:07 8.27 12.093 28.496 0.223 

1!111111 3/27/2018 10:08 7.812 12.567 33.578 0.203 
3/27/2018 10:09 8.75 11.62 28.882 0.197 - 3/27/2018 10:10 8.372 12.033 31.348 0.223 - 3/27/2018 10:11 8.613 11.786 29.917 0.212 
3/27/2018 10:12 8.425 11.981 30.365 0.172 .. 3/27/2018 10:13 8.14 12.254 34.795 0.209 
3/27/2018 10:14 8.616 11. 783 31.776 0.203 - 3/27/2018 10:15 8.171 12.229 35.768 0.176 

,_ 3/27/2018 10:16 8.486 11.908 35.313 0.204 
3/27/2018 10:17 8.624 11.767 34.474 0.192 .... 3/27/2018 10:18 8.788 11.587 34.113 0.2 
3/27/2018 10:19 7.881 12.533 41.38 0.223 --

11111 
002AS-3204 71-RT-233 169 of 612 .. 



... 

... 
3/27/2018 10:20 8.222 12.157 39.489 0.227 

3/27/2018 10:21 8.328 12.058 38.141 0.185 

3/27/2018 10:22 8.451 11.935 35.243 0.217 -3/27/2018 10:23 8.628 11.757 35.192 0.169 

3/27/2018 10:24 8.344 12.038 35.284 0.149 -
3/27/2018 10:25 8.508 11.835 35.323 0.168 

3/27/2018 10:26 8.31 12.05 36.619 0.157 -
3/27/2018 10:27 8.421 11.928 34.527 0.183 -
3/27/2018 10:28 8.868 11.502 28.233 0.184 

3/27/2018 10:29 8.197 12.204 31.033 0.194 ... 
3/27/2018 10:30 8.861 11.519 27.412 0.21 -
3/27/2018 10:31 8.363 12.034 33.525 0.237 

3/27/2018 10:32 8.284 12.129 35.003 0.225 -
3/27/2018 10:33 7.815 12.622 36.233 0.175 

3/27/2018 10:34 7.781 12.653 37.947 0.177 -
3/27/2018 10:35 8.958 11.452 31.243 0.214 

3/27/2018 10:36 9.089 11.345 27.839 0.202 -
3/27/2018 10:37 8.78 11.675 27.878 0.225 -
3/27/2018 10:38 7.812 12.651 38.228 0.218 

3/27/2018 10:39 7.822 12.622 43.401 0.222 
111111 

3/27/2018 10:40 8.686 11.75 37.455 0.252 -
3/27/2018 10:41 8.655 11.789 35.913 0.184 

3/27/2018 10:42 8.436 12.021 33.315 0.158 -
3/27/2018 10:43 8.09 12.364 34.131 0.167 

3/27/2018 10:44 8.592 11.853 33.337 0.173 -
3/27/2018 10:45 7.651 12.799 40.739 0.215 11111 

3/27/2018 10:46 8.431 11.996 37.537 0.22 

3/27/2018 10:47 8.703 11.728 36.89 0.191 -
3/27/2018 10:48 8.8 11.639 33.118 0.154 

3/27/2018 10:49 8.177 12.282 36.149 0.158 
1111 

3/27/2018 10:50 8.591 11.843 34.834 0.168 

3/27/2018 10:51 8.704 11.723 33.694 0.196 

3/27/2018 10:52 8.824 11.6 31.879 0.173 -
3/27/2018 10:53 8.655 11.784 31.878 0.225 -
3/27/2018 10:54 8.259 12.173 36.577 0.248 

Run 2 Average I 8.40 12.00 34.40 0.201 -
3/27/2018 10:55 7.884 12.555 39.896 0.189 

3/27/2018 10:56 8.672 11.726 36.85 0.222 
..... 

3/27/2018 10:57 8.218 12.204 40.652 0.207 ... 
3/27/2018 10:58 8.197 12.235 40.462 0.249 

3/27/2018 10:59 8.435 11.99 33.993 0.219 

3/27/2018 11 :00 8.519 11.899 33.837 0.234 

3/27/2018 11 :01 8.768 11.655 29.041 0.25 
111\!111; 

3/27/2018 11:02 8.537 11.899 32.887 0.232 -
3/27/2018 11:03 8.639 11.782 30.695 0.198 

3/27/2018 11:04 8.513 11.919 32.881 0.202 .. 
3/27/2018 11:05 5.3 5.86 19.922 0.351 

3/27/2018 11:06 0.046 0.047 0.246 3.621 

3/27/2018 11 :071 0.036 0.035 0.216 4.713ICO Bias l'llllf 

3/27/2018 11:08 0.037 0.029 21.806 4.396 

3/27/2018 11:09 0.036 0.0281 48.7151 0.896 NOx Bias -.. 

002AS-320471-RT-233 170 of 612 -



--- 3/27/2018 11:10 6.99 7.241 20.103 0.1 - 11:111 10.9041 0.2491 0.038102 CO2 Bias 3/27/2018 10.741 
11111111 3/27/2018 11 :12 1.741 1.873 0.207 0.035 

3/27/2018 11: 131 0.036 0.015 0.161 0.013IZero - 3/27/2018 11 :14 8.565 9.586 41.575 1.544 - 3/27/2018 11 :15 10.766 10.957 48.904 4.574 
3/27/2018 11: 161 10.766 10.957 48.901 4.727ISpan - 3/27/2018 11 :17 9.596 11.53 45.452 4.424 - 3/27/2018 11 :18 9.071 11.352 34.325 0.969 
3/27/2018 11 :19 8.886 11.501 29.134 0.205 ·- 3/27/2018 11:20 8.362 12.045 36.059 0.191 
3/27/2018 11 :21 8.294 12.116 36.917 0.194 - 3/27/2018 11 :22 8.559 11.85 35.513 0.185 - 3/27/2018 11 :23 8.855 11.543 32.217 0.186 
3/27/2018 11:24 8.588 11.796 32.925 0.195 

i,- 3/27/2018 11 :25 8.305 12.099 35.532 0.194 
3/27/2018 11:26 8.73 11.666 32.171 0.198 -- 3/27/2018 11:27 8.496 11.94 34.513 0.151 - 3/27/2018 11:28 8.997 11.404 27.977 0.178 
3/27/2018 11:29 8.869 11.563 28.969 0.178 .... 3/27/2018 11 :30 9.185 11.234 27.908 0.209 
3/27/2018 11 :31 8.54 11.838 32.442 0.199 ~ 

3/27/2018 11:32 8.379 12.043 36.753 0.158 ... 3/27/2018 11:33 8.674 11.73 31.673 0.155 
3/27/2018 11:34 9.059 11.319 28.078 0.164 - 3/27/2018 11 :35 8.544 11.856 32.152 0.177 ... 3/27/2018 11:36 8.801 11.603 31.133 0.184 
3/27/2018 11:37 8.246 12.124 33.932 0.184 - 3/27/2018 11:38 7.603 12.807 41.062 0.195 
3/27/2018 11:39 8.443 11.951 37.937 0.237 illlilll 

3/27/2018 11:40 8.248 12.144 39.515 0.152 - 3/27/2018 11 :41 8.776 11.621 35.317 0.152 
3/27/2018 11:42 9.431 10.956 28.923 0.162 .. 3/27/2018 11 :43 8.554 11.83 32.739 0.198 
3/27/2018 11 :44 8.401 12.005 35.157 0.184 - 3/27/2018 11:45 8.766 11.636 33.973 0.184 .. 3/27/2018 11:46 9.284 11.093 30.79 0.231 
3/27/2018 11:47 8.848 11.514 32.958 0.201 - 3/27/2018 11:48 8.374 12.012 37.275 0.195 - 3/27/2018 11 :49 8.027 12.369 36.544 0.198 
3/27/2018 11 :50 8.55 11.831 36.6 0.186 - 3/27/2018 11:51 9.306 11.063 28.584 0.183 
3/27/2018 11:52 8.722 11.624 31.049 0.206 .. 
3/27/2018 11 :53 8.281 12.09 33.171 0.198 
3/27/2018 11 :54 8.201 12.164 35.979 0.235 ,.. 
3/27/2018 11 :55 8.51 11.844 33.916 0.254 - 3/27/2018 11:56 7.937 12.436 41.281 0.238 
3/27/2018 11:57 8.002 12.358 41.721 0.194 - 3/27/2018 11:58 8.903 11.449 34.925 0.144 .. 3/27/2018 11 :59 8.573 11.783 34.117 0.224 
3/27/2018 12:00 8.68 11.69 33.954 0.286 - 3/27/2018 12:01 8.531 11.81 33.599 0.22 

\111111 
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ill4ll 

3/27/2018 12:02 8.924 11.419 31.425 0.214 

3/27/2018 12:03 8.729 11.636 31.736 0.241 -
3/27/2018 12:04 9.038 11.309 29.321 0.254 -
3/27/2018 12:05 8.989 11.353 29.709 0.203 

3/27/2018 12:06 9.259 11.124 30.146 0.228 -
3/27/2018 12:07 9.64 10.734 26.772 0.206 

3/27/2018 12:08 8.7 11.66 31.705 0.21 
.. 

3/27/2018 12:09 8.711 11.628 29.569 0.227 _, 

3/27/2018 12:10 8.75 11.583 32.786 0.218 

3/27/2018 12:11 7.746 12.613 44.628 0.218 -
3/27/2018 12:12 8.369 12.003 43.801 0.225 --
3/27/2018 12:13 9.265 11.102 35.545 0.195 

3/27/2018 12:14 8.689 11.662 36.297 0.163 -
3/27/2018 12:15 8.323 12.06 39.712 0.195 

3/27/2018 12:16 8.818 11.551 34.47 0.209 -
3/27/2018 12:17 8.94 11.428 31.972 0.215 -
3/27/2018 12:18 8.102 12.261 41.82 0.229 

3/27/2018 12:19 7.936 12.433 41.504 0.206 -
3/27/2018 12:20 8.292 12.057 36.784 0.221 

3/27/2018 12:21 8.33 12.054 37.269 0.187 -
3/27/2018 12:22 8.591 11.745 32.808 0.198 -
3/27/2018 12:23 8.219 12.14 36.165 0.189 

3/27/2018 12:24 8.28 12.095 36.636 0.239 .. 
3/27/2018 12:25 8.413 11.956 34.441 0.207 -
3/27/2018 12:26 8.701 11.664 35.54 0.195 

3/27/2018 12:27 8.814 11.57 30.317 0.208 -
3/27/2018 12:28 8.603 11.765 32.584 0.19 

3/27/2018 12:29 8.087 12.277 38.264 0.208 -
3/27/2018 12:30 7.895 12.462 40.857 0.185 

3/27/2018 12:31 8.348 11.992 38.448 0.156 -
3/27/2018 12:32 8.309 12.029 34.75 0.201 -
Run 3 Average I 8.57 11.80 34.76 0.201 

3/27/2018 12:33 8.487 11.836 30.384 0.21 
,.. 

3/27/2018 12:34 9.056 11.254 26.124 0.22 

3/27/2018 12:35 8.104 12.22 36.619 0.206 

3/27/2018 12:36 7.796 12.504 40.755 0.209 -
3/27/2018 12:37 8.442 11.846 36.78 0.228 

3/27/2018 12:38 8.156 12.145 38.197 0.195 

3/27/2018 12:39 7.95 12.342 37.824 0.172 .. 
3/27/2018 12:30 7.895 12.462 40.857 0.185 

3/27/2018 12:31 8.348 11.992 38.448 0.156 

3/27/2018 12:32 8.309 12.029 34.75 0.201 

3/27/2018 12:33 8.487 11.836 30.384 0.21 
... 

3/27/2018 12:34 9.056 11.254 26.124 0.22 -
3/27/2018 12:35 8.104 12.22 36.619 0.206 

3/27/2018 12:36 7.796 12.504 40.755 0.209 
!1111111!! 

3/27/2018 12:37 8.442 11.846 36.78 0.228 

3/27/2018 12:38 8.156 12.145 38.197 0.195 

3/27/2018 12:39 7.95 12.342 37.824 0.172 .. 
3/27/2018 12:40 8.522 11.748 33.474 0.202 

3/27/2018 12:41 4.207 4.061 13.134 0.574 -
3/27/2018 12:42 0.043 0.041 0.249 3.969 -

002AS-3204 71-RT -233 172 of 612 
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--- 3/27/2018 12:431 0.036 0.032 0.221 4.693ICO Bias - 3/27/2018 12:44 0.037 0.027 22.695 4.332 - 3/27/2018 12:45 0.035 0.0251 48.7371 0.832 NOx Bias 
3/27/2018 12:46 6.684 6.917 21.329 0.077 - 3/27/2018 12:471 10.744 10.8391 0.2531 0.025102 CO2 Bias - 3/27/2018 12:48 3.753 3.07 0.207 0.142 
3/27/2018 12:49 0.036 0.013 0.161 0.164 - 3/27/2018 12:501 0.036 0.012 0.161 OIZero 
3/27/2018 - 12:51 8.227 9.063 39.394 1.231 
3/27/2018 12:52 10.79 10.885 48.923 4.514 .. 3/27/2018 12:531 10.79 10.886 48.922 4.719ISpan 
3/27/2018 12:54 9.221 11.419 33.545 3.254 .. 
3/27/2018 12:55 8.353 11.962 34.054 0.316 - 3/27/2018 12:56 8.116 12.188 36.309 0.212 
3/27/2018 12:57 8.279 12.042 36.313 0.231 - 3/27/2018 12:58 8.343 11.97 33.64 0.258 - 3/27/2018 12:59 8.253 12.063 37.22 0.243 
3/27/2018 13:00 8.361 11.935 37.711 0.253 .. 3/27/2018 13:01 8.465 11.845 36.595 0.238 
3/27/2018 13:02 7.936 12.38 37.885 0.237 .. 
3/27/2018 13:03 8.812 11.477 32.866 0.269 

,.. 3/27/2018 13:04 8.712 11.59 30.289 0.244 
3/27/2018 13:05 9.096 11.2 25.932 0.242 .. 3/27/2018 13:06 8.776 11.532 28.406 0.28 
3/27/2018 13:07 8.162 12.146 35.805 0.223 .. 
3/27/2018 13:08 8.15 12.136 38.319 0.228 ... 3/27/2018 13:09 8.485 11.818 36.028 0.206 
3/27/2018 13:10 8.449 11.849 36.859 0.242 .. 3/27/2018 13:11 7.827 12.475 39.827 0.209 - 3/27/2018 13:12 7.53 12.745 44.474 0.218 
3/27/2018 13:13 7.932 12.347 45.552 0.182 - 3/27/2018 13:14 8.94 11.35 31.572 0.221 
3/27/2018 13:15 8.472 11.819 32.855 0.238 - 3/27/2018 13:16 8.147 12.15 35.523 0.196 
3/27/2018 13:17 8.464 11.828 34.413 0.218 - 3/27/2018 13:18 8.853 11.437 30.195 0.241 _, 3/27/2018 13:19 8.492 11.819 32.942 0.217 
3/27/2018 13:20 8.59 11.687 36.926 0.213 - 3/27/2018 13:21 8.934 11.353 33.497 0.179 - 3/27/2018 13:22 8.742 11.569 32.657 0.203 
3/27/2018 13:23 8.624 11.659 33.453 0.262 ,.. 3/27/2018 13:24 8.641 11.658 32.335 0.239 
3/27/2018 13:25 8.996 11.293 29.255 0.248 - I Run 4 Average 8.45 11.85 34.86 0.231 - 3/27/2018 13:26 3.483 3.607 11.772 0.787 
3/27/2018 13:27 0.04 0.044 0.237 4.171 - 3/27/2018 13:281 0.035 0.032 0.214 4. 735ICO Bias 
3/27/2018 13:29 0.035 0.028 26.68 4.118 .. 

0.0241 48.661 3/27/2018 13:30 0.035 0.675 NOx Bias - 3/27/2018 13:31 6.943 7.14 20.484 0.189 
3/27/2018 13:321 10.815 10.801 I 0.2641 0.03102 CO2 Bias .. 

-- 002AS-3204 71-RT-233 173 of 612 -



-
3/27/2018 13:33 1.824 3.155 0.208 0.033 

3/27/2018 13:341 0.035 0.011 0.157 -0.003IZero -
3/27/2018 13:35 7.763 8.578 36.968 1.05 ... 
3/27/2018 13:36 10.864 10.86 48.912 4.423 

3/27/2018 13:371 10.865 10.862 48.905 4.707ISpan -
3/27/2018 13:38 9.182 11.454 35.453 3.55 

3/27/2018 13:39 8.839 11.488 30.027 0.394 
11111!1 

3/27/2018 13:40 9.347 10.982 27.198 0.204 -
3/27/2018 13:41 9.057 11.276 25.961 0.237 

3/27/2018 13:42 9.06 11.269 26.889 0.303 -
3/27/2018 13:43 9.115 11.221 27.223 0.331 -
3/27/2018 13:44 8.556 11.789 31.85 0.334 

3/27/2018 13:45 7.474 12.852 41.103 0.348 111111! 

3/27/2018 13:46 7.626 12.699 47.346 0.392 

3/27/2018 13:47 7.932 12.369 48.978 0.403 
... 

3/27/2018 13:48 7.867 12.454 46.158 0.442 -3/27/2018 13:49 7.799 12.504 48.56 0.45 

3/27/2018 13:50 8.186 12.127 40.909 0.497 -
3/27/2018 13:51 7.908 12.395 40.952 0.506 

3/27/2018 13:52 8.615 11.675 32.446 0.522 -
3/27/2018 13:53 7.95 12.37 34.306 0.579 -
3/27/2018 13:54 7.835 12.466 36.448 0.648 

3/27/2018 13:55 7.962 12.355 37.468 0.625 -
3/27/2018 13:56 8.106 12.188 35.966 0.632 -
3/27/2018 13:57 7.832 12.492 32.602 0.651 

3/27/2018 13:58 8.284 11.997 32.826 0.691 -
3/27/2018 13:59 9.252 11.042 24.17 0.67 

3/27/2018 14:00 8.874 11.441 22.556 0.643 -
3/27/2018 14:01 8.115 12.202 31.936 0.666 -
3/27/2018 14:02 8.014 12.317 32.635 0.667 

3/27/2018 14:03 7.711 12.603 35.964 0.69 

3/27/2018 14:04 8.501 11.794 32.404 0.683 

3/27/2018 14:05 7.677 12.625 41.823 0.682 
... 

3/27/2018 14:06 8.243 12.053 33.777 0.713 -
3/27/2018 14:07 8.304 11.999 30.287 0.668 

3/27/2018 14:08 7.655 12.672 34.657 0.672 -
3/27/2018 14:09 7.641 12.647 39.835 0.695 

I 35.17 0.541 
-

Run 5 Average 8.22 12.10 

3/27/2018 14:10 5.933 7.421 24.997 0.742 .. 
3/27/2018 14:11 0.049 0.055 0.284 3.404 

3/27/2018 14:12 0.035 0.036 0.24 4.734 -
3/27/2018 14:131 0.035 0.029 0.216 4.703ICO Bias ... 
3/27/2018 14:14 0.035 0.026 32.663 3.691 

3/27/2018 14:15 0.035 0.0221 48.6831 0.485 NOx Bias -
3/27/2018 14:16 6.418 6.678 22.896 0.154 

14:171 10.771 0.2761 0.014102 CO2 Bias 
.. 

3/27/2018 10.765 

3/27/2018 14:18 2.406 1.678 0.202 0.018 

3/27/2018 14:191 0.035 0.009 0.164 0.012IZero 

3/27/2018 14:20 9.444 9.238 34.837 0.677 
1111!18 

3/27/2018 14:21 10.816 10.832 48.975 4.255 -
3/27/2018 14:221 10.813 10.841 48.992 4.708ISpan ... 

002AS-3204 71-RT-233 174 of 612 
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--- 3/27/2018 14:23 14.483 14.169 69.863 5.095 - 3/27/2018 14:24 19.445 18.099 93.151 9.009 .. 3/27/2018 14:251 19.381 18.088 93.115 9.552IHigh 
3/27/2018 14:26 19.372 18.096 92.599 9.44 -- Date Time 02% CO2% NOx ppm CO ppm - 3/28/2018 7:17 19.582 18.501 92.712 9.517 
3/28/2018 7:18 19.582 18.495 92.752 9.566 - 3/28/2018 7:19 19.598 18.492 92.777 9.564 

-- 3/28/2018 7:201 19.607 18.484 92.821 9.559IHigh 
3/28/2018 7:21 13.136 12.492 55.857 8.76 - 3/28/2018 7:22 10.867 10.962 48.496 5.303 .. 3/28/2018 7:23 10.867 10.955 48.581 4.668 
3/28/2018 7:24 10.867 10.953 48.633 4.705 .. 3/28/2018 7:251 10.867 10.948 48.653 4.696IMid 
3/28/2018 7:26 10.867 10.945 48.343 4.711 - 3/28/2018 7:27 1.358 0.734 2.351 3.314 .. 3/28/2018 7:28 0.039 0.018 0.137 0.307 
3/28/2018 7:29 0.035 0.015 0.107 0.016 Zero .. 3/28/2018 7:30 0.035 0.013 0.116 -0.003 NO Mode Zero 
3/28/2018 7:31 0.035 0.012 14.341 0.009 .. 
3/28/2018 7:32 0.035 0.012 93.047 0.017 NO Mode High .. 3/28/2018 7:33 0.035 0.011 41.844 0.004 
3/28/2018 7:34 0.035 0.01 0.188 0.009 .. 3/28/2018 7:35 0.035 0.011 0.165 -0.01 NO2 Gas NO Mode 

tie 3/28/2018 7:36 0.035 0.009 38.045 0.004 
3/28/2018 7:37 0.035 0.008 43.11 0.021 NO2 Gas NOx Mode - 3/28/2018 7:38 0.035 0.01 8.863 0.013 
3/28/2018 7:39 0.035 0.009 0.235 0.009 - 3/28/2018 7:40 5.212 2.395 3.394 0.013 - 3/28/2018 7:41 8.23 12.18 32.402 0.11 
3/28/2018 7:42 8.752 11.648 29.063 0.155 

11111111 3/28/2018 7:43 8.458 11.957 31.554 0.152 
3/28/2018 7:44 7.279 13.144 42.57 0.132 111111 
3/28/2018 7:45 8.1 12.305 41.923 0.142 .. 3/28/2018 7:46 8.687 11.714 34.918 0.115 
3/28/2018 7:47 3.674 3.542 11.77 0.362 ,_ 
3/28/2018 7:48 0.043 0.023 0.287 3.228 

illlllf 
3/28/2018 7:49 0.036 0.023 0.254 4.683 
3/28/2018 7:501 0.036 0.019 0.248 4. 7251 CO Bias 

1\11!1111 3/28/2018 7:51 0.036 0.017 25.56 4.402 
3/28/2018 7:52 0.036 0.0161 48.4731 1.415 NOx Bias - 3/28/2018 7:53 3.69 3.824 36.204 0.349 - 3/28/2018 7:54 10.816 10.856 0.328 0.085 
3/28/2018 7:55 10.817 10.87 0.234 0.034 - 3/28/2018 7:561 10.817 10.881 0.2181 0.042102 CO2 Bias 

11111111 
3/28/2018 7:57 9.492 11.682 14.269 0.046 
3/28/2018 7:58 7.969 12.444 39.838 0.104 .. 3/28/2018 7:59 8.253 12.155 37.883 0.102 
3/28/2018 8:00 8.004 12.417 35.501 0.093 --- 002AS-3204 71-RT-233 175 of 612 .. 



11111111 

3/28/2018 8:01 8.509 11.905 30.287 0.106 

3/28/2018 8:02 8.805 11.596 27.079 0.142 -
3/28/2018 8:03 8.429 11.992 33.345 0.17 

3/28/2018 8:04 7.785 12.63 36.236 0.16 -
3/28/2018 8:05 8.124 12.275 38.136 0.151 

_, 

3/28/2018 8:06 8.592 11.81 32.832 0.144 

3/28/2018 8:07 8.52 11.885 32.311 0.13 -
3/28/2018 8:08 8.24 12.171 33.69 0.14 -
3/28/2018 8:09 9.08 11.313 28.479 0.156 

3/28/2018 8:10 8.769 11.65 27.526 0.172 -
3/28/2018 8:11 8.407 12.006 34.174 0.169 

3/28/2018 8:12 8.755 11.647 31.18 0.158 -
3/28/2018 8:13 8.867 11.537 31.405 0.168 ... 
3/28/2018 8:14 8.28 12.141 38.58 0.179 

3/28/2018 8:15 8.007 12.421 36.704 0.182 -
3/28/2018 8:16 8.553 11.848 33.003 0.171 

3/28/2018 8:17 8.25 12.173 34.072 0.172 -
3/28/2018 8:18 7.947 12.485 40.6 0.183 

3/28/2018 8:19 8.849 11.562 33.927 0.181 

3/28/2018 8:20 7.962 12.485 37.218 0.16 -
3/28/2018 8:21 8.275 12.153 34.477 0.187 -
3/28/2018 8:22 7.692 12.748 41.564 0.165 

3/28/2018 8:23 7.98 12.453 39.909 0.178 -
3/28/2018 8:24 8.44 11.988 35.732 0.16 

3/28/2018 8:25 8.876 11.558 29.294 0.167 -
3/28/2018 8:26 8.802 11.635 27.718 0.213 ~ 

3/28/2018 8:27 8.312 12.125 30.525 0.212 

3/28/2018 8:28 8.529 11.891 30.966 0.199 -
3/28/2018 8:29 8.798 11.629 30.537 0.181 

3/28/2018 8:30 8.742 11.676 29.653 0.191 -
3/28/2018 8:31 8.626 11.797 29.308 0.184 --
Run 6 Average I 8.44 11.98 33.34 0.171 

3/28/2018 8:32 9.042 10.441 24.282 0.209 
lli!ll 

3/28/2018 8:33 8.838 11.547 25.226 0.304 

3/28/2018 8:34 1.522 1.615 6.033 1.269 

3/28/2018 8:35 0.037 0.036 0.207 4.437 
,_ 

3/28/2018 8:361 0.036 0.029 0.188 4.662ICO Bias 

3/28/2018 8:37 0.037 0.025 32.039 3.7 -
3/28/2018 8:38 0.036 0.0241 48.4931 0.513 NOx Bias 11111111! 

3/28/2018 8:39 8.514 8.678 14.34 0.206 

3/28/2018 8:401 10.792 10.8741 0.2091 -0. 011102 CO2 Bias 

3/28/2018 8:41 0.946 0.997 0.169 0.007 !NI 

3/28/2018 8:421 0.036 0.013 0.122 0.0181Zero 

3/28/2018 8:43 8.592 9.33 40.84 1.577 -
3/28/2018 8:44 10.842 10.94 48.727 4.56 

3/28/2018 8:451 10.842 10.941 48.747 4.695ISpan 
11!1111 

3/28/2018 8:46 8.798 12.01 35.541 2.891 

3/28/2018 8:47 8.593 11.855 28.514 0.251 

3/28/2018 8:48 7.849 12.584 36.924 0.17 
""!!I 

3/28/2018 8:49 7.978 12.468 36.943 0.181 

3/28/2018 8:50 7.478 12.967 44.647 0.187 .. 
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.. --- 3/28/2018 8:51 8.405 12.017 37.839 0.16 
3/28/2018 8:52 8.739 11.72 29.016 0.189 - 3/28/2018 8:53 8.374 12.094 29.596 0.229 
3/28/2018 8:54 8.112 12.362 32.998 0.208 - 3/28/2018 8:55 8.01 12.468 35.722 0.177 
3/28/2018 8:56 8.184 12.294 36.374 0.191 11111 
3/28/2018 8:57 8.612 11.868 29.591 0.195 .. 3/28/2018 8:58 8.391 12.105 29.799 0.187 
3/28/2018 8:59 8.48 12.006 28.867 0.189 

~ 3/28/2018 9:00 8.273 12.216 29.434 0.191 .. 3/28/2018 9:01 8.266 12.205 32.179 0.195 
3/28/2018 9:02 8.172 12.306 34.296 0.194 - 3/28/2018 9:03 9.334 11.116 28.922 0.21 
3/28/2018 9:04 8.749 11.732 30.011 0.185 - 3/28/2018 9:05 9.285 11.155 28.208 0.192 

,_ 3/28/2018 9:06 8.805 11.663 26.246 0.199 
3/28/2018 9:07 8.208 12.234 34.906 0.199 - 3/28/2018 9:08 8.547 11.9 35.601 0.161 
3/28/2018 9:09 7.925 12.507 41.992 0.172 - 3/28/2018 9:10 8.472 11.954 37.74 0.183 ..,., 3/28/2018 9:11 8.271 12.149 38.797 0.176 
3/28/2018 9:12 8.546 11.871 32.669 0.2 - 3/28/2018 9:13 8.338 12.08 37.32 0.224 - 3/28/2018 9:14 8.132 12.3 38.48 0.241 
3/28/2018 9:15 8.075 12.329 36.225 0.186 ... 3/28/2018 9:16 8.236 12.148 35.138 0.209 
3/28/2018 9:17 8.558 11.846 32.339 0.225 .. 
3/28/2018 9:18 8.358 12.063 34.107 0.173 - 3/28/2018 9:19 7.816 12.562 41.907 0.185 

Run 7 Average I 8.37 12.07 34.03 0.191 - 3/28/2018 9:20 3.98 4.485 16.475 0.579 
3/28/2018 9:21 0.043 0.043 0.211 3.976 - 9:221 4. 707ICO Bias 3/28/2018 0.036 0.032 0.187 .. 3/28/2018 9:23 0.035 0.026 22.419 4.358 
3/28/2018 9:24 0.035 0.0221 48.5361 0.887 NOx Bias - 3/28/2018 9:25 8.146 8.351 15.167 0.126 - 3/28/2018 9:261 10.842 10.8281 0.1981 0.004102 CO2 Bias 
3/28/2018 9:27 0.753 0.726 0.159 0.02 - 3/28/2018 9:281 0.035 0.01 0.128 0.026IZero - 3/28/2018 9:29 6.925 7.6 32.951 0.733 
3/28/2018 9:30 10.891 10.852 48.798 4.29 - 3/28/2018 9:31 I 10.891 10.852 48.834 4.7ISpan - 3/28/2018 9:32 9.269 11.649 37.414 3.976 
3/28/2018 9:33 7.821 12.554 37.586 0.593 .. 3/28/2018 9:34 7.694 12.66 39.64 0.179 
3/28/2018 9:35 7.966 12.393 38.249 0.199 - 3/28/2018 9:36 8.108 12.244 40.403 0.211 - 3/28/2018 9:37 7.723 12.633 47.506 0.202 
3/28/2018 9:38 8.086 12.245 45.412 0.19 - 3/28/2018 9:39 8.531 11.812 35.377 0.214 
3/28/2018 9:40 8.629 11.713 30.14 0.232 

1111 
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-
3/28/2018 9:41 7.971 12.366 32.9 0.214 

3/28/2018 9:42 8.761 11.527 30.871 0.211 -
3/28/2018 9:43 8.631 11.682 28.444 0.226 .. 
3/28/2018 9:44 8.685 11.608 28.305 0.245 

3/28/2018 9:45 8.426 11.874 29.583 0.242 -
3/28/2018 9:46 7.977 12.326 30.611 0.228 

3/28/2018 9:47 8.471 11.818 26.881 0.243 
~ 

3/28/2018 9:48 8.304 11.979 30.311 0.23 -
3/28/2018 9:49 8.064 12.213 30.972 0.215 

3/28/2018 9:50 8.015 12.267 36.539 0.219 -
3/28/2018 9:51 7.929 12.352 37.607 0.216 -
3/28/2018 9:52 8.147 12.125 33.636 0.249 

3/28/2018 9:53 8.023 12.246 35.099 0.239 -
3/28/2018 9:54 8.539 11.727 33.094 0.235 

3/28/2018 9:55 8.387 11.894 33.972 0.219 -
3/28/2018 9:56 8.394 11.893 31.894 0.247 

3/28/2018 9:57 8.82 11.471 29.828 0.222 
... 

3/28/2018 9:58 8.244 12.033 32.995 0.206 -
3/28/2018 9:59 8.075 12.199 33.744 0.254 

3/28/2018 10:00 8.653 11.599 32.212 0.247 -
3/28/2018 10:01 8.3 11.96 32.478 0.266 -
3/28/2018 10:02 8.839 11.431 30.375 0.314 

3/28/2018 10:03 8.71 11.557 29.279 0.258 -
Run 8 Average I 8.30 11.99 33.61 0.231 -
3/28/2018 10:04 4.539 4.662 15.65 0.583 

3/28/2018 10:05 0.045 0.041 0.211 3.974 -
3/28/2018 10:061 0.035 0.031 0.192 4.748ICO Bias 

3/28/2018 10:07 0.035 0.025 31.082 3.836 -
3/28/2018 10:08 0.035 0.0241 48.461 t 0.391 NOx Bias -
3/28/2018 10:09 5.799 6.023 24.921 0.042 

3/28/2018 10: 101 10.814 10.7881 0.2291 0.026102 CO2 Bias -
3/28/2018 10:11 1.842 0.996 0.175 0.039 11111 

3/28/2018 10:121 0.035 0.012 0.127 0.038IZero 

3/28/2018 10:13 8.99 9.763 41.974 1.589 -
3/28/2018 10:14 10.875 10.845 48.808 4.616 -
3/28/2018 10:15 10.89 10.848 48.818 4.758 Span 

3/28/2018 10:16 9.813 11.32 42.311 4.528 -
3/28/2018 10:17 8.86 11.461 29.298 1.166 

3/28/2018 10:18 8.763 11.564 28.983 0.244 
1!11111 

3/28/2018 10:19 9.029 11.306 27.135 0.269 

3/28/2018 10:20 8.674 11.674 29.442 0.304 

3/28/2018 10:21 8.74 11.597 29.315 0.256 -
3/28/2018 10:22 8.742 11.604 31.49 0.22 

3/28/2018 10:23 8.249 12.105 36.194 0.232 -
3/28/2018 10:24 8.072 12.257 39.901 0.198 -
3/28/2018 10:25 8.034 12.288 43.532 0.219 

3/28/2018 10:26 7.833 12.483 45.953 0.233 

3/28/2018 10:27 7.545 12.776 50.139 0.217 

3/28/2018 10:28 7.843 12.465 45.971 0.22 
11!!1111 

3/28/2018 10:29 7.899 12.417 41.925 0.216 -
3/28/2018 10:30 8.104 12.207 42.546 0.237 .. 
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---- 3/28/2018 10:31 7.866 12.441 43.729 0.25 
3/28/2018 10:32 8.503 11.817 30.23 0.257 - 3/28/2018 10:33 8.431 11.888 31.591 0.27 
3/28/2018 10:34 8.334 11.984 35.4 0.251 - 3/28/2018 10:35 8.831 11.488 27.175 0.233 
3/28/2018 10:36 8.443 11.877 30.693 0.243 - 3/28/2018 10:37 8.124 12.199 34.502 0.232 - 3/28/2018 10:38 8.525 11.795 32.089 0.224 
3/28/2018 10:39 9.249 11.086 23.791 0.244 .. 3/28/2018 10:40 8.625 11.717 26.114 0.242 - 3/28/2018 10:41 6.979 13.34 46.015 0.22 
3/28/2018 10:42 7.592 12.712 46.712 0.233 - 3/28/2018 10:43 9.048 11.268 29.055 0.238 
3/28/2018 10:44 9.566 10.792 21.899 0.254 - 3/28/2018 10:45 8.748 11.586 28.644 0.24 - 3/28/2018 10:46 8.022 12.319 38.228 0.248 
3/28/2018 10:47 7.517 12.81 43.609 0.21 - Run 9 Average I 8.33 12.00 35.40 0.241 
3/28/2018 10:48 2.084 - 1.553 10.675 1.239 
3/28/2018 10:49 0.037 0.04 0.235 4.498 

IIIIL 3/28/2018 10:501 0.035 0.031 0.211 4. 762ICO Bias 
3/28/2018 10:51 0.035 0.029 0.189 4.752 - 3/28/2018 10:52 0.035 0.024 27.25 4.053 - 3/28/2018 10:53 0.035 0.0231 48.5521 0.653 NOx Bias 
3/28/2018 10:54 7.363 7.495 19.473 0.184 - 3/28/2018 10:551 10.842 10.8051 0.2141 0.046102 CO2 Bias 

1111111, 3/28/2018 10:56 1.096 1.064 0.17 0.026 
3/28/2018 10:571 0.035 0.012 0.116 0.0141Zero - 3/28/2018 10:58 9.33 10.246 43.556 1.56 

lilM 3/28/2018 10:59 10.867 10.852 48.941 4.623 
3/28/2018 11 :OOI 10.867 10.856 48.935 4.745ISpan - 3/28/2018 11 :01 9.557 11.612 43.023 4.529 
3/28/2018 11:02 7.695 12.663 34.324 1.072 - 3/28/2018 11 :03 7.62 12.757 41.197 0.227 

IJIIII 3/28/2018 11:04 7.757 12.608 39.68 0.193 
3/28/2018 11 :05 7.768 12.574 41.836 0.197 - 3/28/2018 11:06 8.205 12.139 38.221 0.178 
3/28/2018 11:07 7.799 12.581 35.538 0.197 - 3/28/2018 11 :08 7.69 12.67 41.657 0.187 .. 3/28/2018 11:09 7.774 12.566 44.393 0.257 
3/28/2018 11:10 8.976 11.352 30.597 0.2 ... 3/28/2018 11: 11 8.682 11.692 27.377 0.151 

• 3/28/2018 11 :12 8.604 11.73 28.313 0.17 
3/28/2018 11 :13 8.456 11.906 30.412 0.181 - 3/28/2018 11 :14 8.262 12.022 38.192 0.178 
3/28/2018 11:15 8.927 11.409 31.212 0.174 - 3/28/2018 11 :16 8.153 12.175 34.072 0.236 - 3/28/2018 11 :17 8.181 12.119 36.173 0.205 
3/28/2018 11 :18 8.622 11.692 29.653 0.202 .. 3/28/2018 11: 19 8.599 11.698 28.278 0.178 
3/28/2018 11:20 8.934 11.351 26.492 0.187 --- 002AS-3204 71-RT-233 179 of 612 .. 



.... 
-.. 

3/28/2018 11 :21 7.863 12.481 32.559 0.202 

3/28/2018 11:22 7.69 12.611 38.761 0.193 -
3/28/2018 11:23 7.665 12.647 43.333 0.162 

3/28/2018 11:24 7.69 12.585 44.807 0.136 
.. 

3/28/2018 11 :25 8.587 11.665 35.461 0.166 -
3/28/2018 11:26 8.731 11.575 32.267 0.178 

3/28/2018 11 :27 8.308 11.986 35.649 0.16 
.. 

3/28/2018 11:28 8.606 11.701 29.905 0.183 _. 

3/28/2018 11:29 8.059 12.261 35.56 0.177 

3/28/2018 11:30 8.366 11.926 30.003 0.179 -
3/28/2018 11 :31 8.285 11.99 30.187 0.223 

3/28/2018 11:32 8.485 11.8 30.769 0.186 -
3/28/2018 11:33 8.517 11.797 28.785 0.161 -
3/28/2018 11:34 8.267 12.009 32.733 0.191 

3/28/2018 11:35 8.085 12.245 33.159 0.164 -
3/28/2018 11:36 8.042 12.238 35.922 0.155 

3/28/2018 11:37 8.309 11.967 35.544 0.153 
111111 

3/28/2018 11:38 8.722 11.56 33.391 0.138 -
3/28/2018 11:39 8.959 11.324 27.592 0.152 

3/28/2018 11 :40 8.616 11.658 29.68 0.164 -
3/28/2018 11 :41 8.731 11.557 31.788 0.152 -
3/28/2018 11 :42 8.596 11.684 31.881 0.149 

Run 10 Average I 8.38 11.92 33.14 0.181 -
3/28/2018 11 :43 8.08 12.217 36.247 0.138 -
3/28/2018 11:44 8.062 12.232 41.623 0.161 

3/28/2018 11 :45 8.358 11.617 38.499 0.192 -
3/28/2018 11 :46 0.889 0.129 2.504 1.745 

3/28/2018 11 :47 0.036 0.037 0.192 4.626 -
3/28/2018 11 :481 0.036 0.029 0.183 4.756ICO Bias .. 
3/28/2018 11:49 0.036 0.025 33.431 3.718 

3/28/2018 11:50 0.036 0.0221 48.6011 0.285 NOx Bias 

3/28/2018 11 :51 5.924 6.23 24.404 0.039 

3/28/2018 11 :521 10.767 10.781 0.221 0.024,02 CO2 Bias 
111111 

3/28/2018 11:53 1.093 1.213 0.168 0.022 

3/28/2018 11 :541 0.036 0.011 0.135 0.036IZero 

3/28/2018 11 :55 7.989 8.863 38.376 1.134 
,. 

3/28/2018 11 :56 10.817 10.838 48.876 4.492 -
3/28/2018 11 :571 10.817 10.838 48.93 4.73,Span 

3/28/2018 11 :58 14.839 14.465 71.323 5.03 -
3/28/2018 11:59 19.53 18.264 93.093 8.175 -
3/28/2018 12:00 19.512 18.261 93.077 9.561 

3/28/2018 12:011 19.506 18.274 93.073 9.59IHigh 1111111! 

-
-
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,\w'\ MONTROSE I I ,\ I ll, ( l I I c, I I l y ' I I-? \" I ' ' ' 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
0 
0 

~ CLIENT: Desert View Power 
Cf' LOCATION: Unit 2 Stack Breaching 
w DATE: 3-27-2018 
~ RUN NO: 1-HCL-U2 
~ OPERATOR: Patrick Whitman 
-;-1' METER BOX NO: 30-WCS 

::U METER LlH@: 1. 737 
-;-i METER Yd: 0.995 
~ STACK AREA, FT2"'-: __ 3 ___ 8 __ .8----__ _ 

w TRAVERSE POINTS, MIN/POINT: 4x30 

tlH= X LlP: 
Probe Condition, pre/post test: ulc 
Silica Gel Expanded, Y/N: kJ ·'° 
Filter Condition after Test: 4 k. 
Check Weight: Lt tJ 'z,., Y ( \---1:,I J 

~ (, ~$' 

Meter LlP 

Point Time Volume, ft3 in. H2O 

- ) [.)S:,-9 <; -5'1.S"-?t? ,. l1 e; 
~ '-I /J~3c.-( OJY1-2J~ • c7 () 

C 7 •')'J1~ 5'-{ 5, ( 15 1. ·'] 
C, '< Q<",i.:...f '1.. 'S'L-J..-;-. 11? '., 
- I O"frL(& 5'5" I, 1 ·7 'f ,.~ 
" e 01550 ",f '1 \ 2. '39 

.. 

~ or--1 sr-/. :i...-3? i. J 
t--f :J'ii"i 'ES' 5S7. G. ·Z..5 1' -:) 
~ t? "JO'L... 5(i"), 5 '15 r. 5Y 

'7. o,O C ,t~- ~~o ,. l 'S' 

1 09 La -5'(4. S' ~, ~ G ·3 
£ 09 fL-( ~r;7. '-{<;o 

Average: 

AMBIENT TEMPERATURE: __ ..-,_..-::> __________ _ 

BAROMETRIC PRESSURE:_-,;.J-"-· ·_) S_.__ _____ _ 
ASSUMED MOISTURE: _______ 12=-a.•=-5 ______ _ 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ 0.1N H2S04 crz_g,-_ 7 __.J'--'-1_2_. _,_j __ _ 

PITOTTUBE COEFF, Cp: __ __.0:..:...8 __ 4 ______ _ 

PROBE ID NO/MATERIAL: __ _..:.,1..:..;1o __ G:::;.al=,;as=s'---- _2_ 0.1N H2S04 82.2·1/ 7-W 7 __ _ 
PROBE LENGTH: _____ ....;:::6'--' ______ _ 

NOZZLE ID NO/ MATERIAL: ____ 19 __ 6 _____ s ____ s ____ _ _3_ Empty_ {;7/4 C73- C 
NOZZLE DIAMETER: ____ -=0 ...... 2 ...... 37 ______ _ 

FILTER NO/TYPE: ___ g_u=a ___ rtz _____ __,... ___ _ 

PRE-TEST LEAK RATE: : J.0 [lo 1 CFM@ /~ in. Hg. 
_4_ Silica gel_ ft}{ Cj'-(v.'f __ _ 

POST-TEST LEAK RATE: : ___ CF)v1@ ___ in. Hg. 

PITQT LEAK CHECK - PRE: h.11 Ar POST: __ _ 

CHAIN OF CUSTODY: SAMPLE CUSTODIAN_-=-D ....... W'--_ Rinse _______ 50 

SAMPLER ____ --'-PW-=--=--

SAMPLE CUSTODIAN_-=-D ....... W:.-_ Total: _____________ _ 

LlH Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 

in. H2O Temp, °F Temp, °F Temp, °F Temp, °F In Out in. HQ. % in. H2O 

i .1 7LJ<j -:I. '5 ', 'J,. 5Vl 5, 7-'J ~/'? C-f 11 

,.1 ") lf (, .. ?-. r, ').~J ~Lf -Zt ['J I....{ , r 

-J_. l 1'-·r5 -:J_,c;' QS-5' ~S' ,r'l l 1~ ) / I 

I ·'4 "'Jl--/C ~.sS' 62. S'"t_ 5~ -1"2.. t"" $0 

'/. 7 1 '-I .s, ·-i 5"5 '2.~3 ~·5" -,z i 1 "> .L-. 

~ :1.. q4 ~ ·25"'C '1S7 S-'--! ,'7._ 7.-? ~-· ~ 
1, 1 "341 "2..5S "2 'S"" y '5"'5 -n "'11 1" ·"'-

J.j 5''-/( ·15", '(2 S2 ..sc -, "1.... ...., \ ) . ., 
·1,'2.. ,-;'--1 C "2 'j .2 ?.5"3 57 7'1.... -i·-:J ~ .__ 

; _;z...._ >'-1 I._ '1..-5 L. L ,;~ 'S'7 72 70 ~;, 

Comments: ______________________________________________ _ 

0S834049 

Date of last revision 2/14/2017 Page __ of __ Master Document Storage\Forms\Datasheets\Field Datasheets 

I I I I I .I I I 
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t~,/\ MONTROSE 11 ·\IU, (11, 1 /\ll!V \IR\'I(''.\ 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 0 
0 

~ CLIENT: Desert View Power 
(J) LOCATION: Unit 2 Stack Breaching w DATE: 3-27-2018 
~ RUN NO: 1-HCL-U2 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 30-WCS 

I 

::0 METER 8H@: 1. 737 
~ METER Yd: 0.995 
~ STACK AREA, FT2 __ : __ 3 ___ 8 ___ .8 ___ _ 
W TRAVERSE POINTS, MIN/POINT: 4x30 

8H= __ X8P: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, Y/N: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight· 
~ +-1'\ ')_.Q 

Meter 8P 
Point Time Volume, ft3 in. H2O 

- ) 0' t I e, <;,t?.t..15° • ~-3 
~ <-1 OC,')-3 <f'7o. vo0 I ~5 
C J (j C,.;l 1 c,7"},,, ,<<> <! e, I 
(: "< <J'i 3 I ?7), 'fJa ., ("1'3 

- ? oC) ·f 5" ')'7'f;. 'J/? ., C,() ... 
J~ 0<, '3 ~\ S%' ,-S('S' 
~ OC/,4 'S'Y'f,,t ~ ,. , 
4 oq5g ,;@'.I . ~ Lf ".) t.{) 
$ 100[).,. S"£il.5SS ,, c:1 '> 
"1 /.OOC )CfJ H_ '1:) ,:15 
I 1010 fQ2i,.l'-f ') .. ·)?, 
r-:- /Df'1 'SC, s·. 't5r l 
) /Of~ ~'ts-. $'7 \ ,. \ 
"1 101..'J St, 7> 'l'l7 () ,. 0 
1 10:L1 611.,, l'l. S I- 1 
-t t03 I ,a)~ f1 -~ i 1 1 
1 /0'3 S" ,a,,. J ·;_ "5 i' ') 

Average£ f? 1 c1 (;/')..,~l6 

AMBIENT TEMPERATURE: __ ·-;_o_"_, r...,.,,;,_ ______ _ 

BAROMETRIC PRESSURE: __ 3_,_?_•_1 _c:; ______ _ 
ASSUMED MOISTURE: _______ 12=-•.aa...5 ______ _ 
PITOT TUBE COEFF, Cp: __ ____.;:0:;.:.,;.8"-'4 ________ _ 
PROBE ID NO/MATERIAL: _______ 1 ____ 1 o=--_G __ la ..... s ___ s ___ _ 
PROBE LENGTH: _____ --6' ______ _ 
NOZZLE ID NO/ MATERIAL: _____ 1 __ 96 _____ s_,;;s.._ ___ _ 
NOZZLE DIAMETER: ____ ...;:0;.:.;::.2::..;::;3 .... 7 _____ _ 
FILTER NO/TYPE: ___ g_u ___ a~rtz ___________ _ 
PRE-TEST LEAK RATE: : ___ CFM@. ___ in. Hg. 
POST-TEST LEAK RATE: : ___ CFM@ in. Hg. 
PITOT LEAK CHECK - PRE: _____ POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN_-=D ...... W __ 

SAMPLER __________ P ...... W ___ _ 
SAMPLE CUSTODIAN DW 

8H Stack Probe Filter Imp. Out 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F 

, Vt; -Sl.f( :;z S"' l eisc .f--i 
7.C. 'J._1 '> /},__ r :5 "Z. r--z. ~( 
/, J -J !_/<g --2..,~1 ---t..~C o· i~, 74'5' ,t,_"(5' <l 5"1 ,r( 

·t.~-e. '1l./ ( ..zr··7 1-5"1- S'( 

J·'1 :s l/ . ., 25"~ 1.~l <;·7 
I. ,g 3(1 f ?.) {,, 'l 'S'l ,(~ 
t,i 3l-f, '2 S' < ~55 '11 
l-½ 1t..1--S 1. 5{.. /} <;"--7 '54 
1-l-i 3 4 C., 1-..) {., 'J-5) 5'?-

1. l <Ff~ "J-51 '1 :5' 1l <"':5 

~-~ 3L-f '-j o..5'"'6 l'2 s-c. 5.:; 
r.i.. 5 "'3 4' ,g ()..'56 r;_<;--; f

1 C. 
'1-f "?, '1 <, -:;2S""5 ')Hr t;f-/ 
').../J 14 ~ ·H<, 15'5 5(; 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ 0.1NH2S04~-------­

_2_ 0.1N H2S04 

_3_ Empty ___________ _ 

_ 4_ Silica gel __________ _ 

Rinse _____ _ 50 

Total· 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Ha. % in. H2O 

'7'2 7/J L-( "'1 f--7~ 
'")·-Z '7--::J 4;, 
-,,7- 7, L../"1 

..,.,, -,4 4"' 
'7·.:i; ,!> -<-i 

74 75' 4..., 
7·3 7/, ~', 

/ ·3 7 i....; u '-, 

-Jez... ✓ < 4~ 

"73 7( 4,·"\. 

·, 3 '?<J q .. ,t-1 ,c <;;J .,, 
1'-1 -;"i CA, 
""'? 5 --?'1 G:,.. 
"7"3 1-C. ':!,.,., 

Comments: ______________________________________________ _ 

Date of last revision 2/14/2017 Pager]__ ot5__ D5834049 
Master Document Storage\Forms\Datasheets\Field Datasheets 



0 
0 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 

N 
)> CU ENT: Desert View Power 
C(' LOCATION: Unit 2 Stack Breaching 

AMBIENT TEMPERATURE: __ 1---"-J--.'J_(_, ____ _ 
BAROMETRIC PRESSURE:, __ '3-"-o_. 1_½.;.,_ ____ _ 

Imp.# Contents Post-Test - Pre-Test= Difference 

~ DATE: 3-27-2018 
o RUN NO: 1-HCL-U2 
::j OPERATOR: Patrick Whitman 

ASSUMED MOISTURE: ____ 1.:.:2=-=.5~------
PITOT TUBE COEFF, Cp: ___ 0-.8 ....... 4 _____ _ 
PROBE ID NO/MATERIAL: ______ 1..;..:10 ____ --'G=la=sc=s ___ _ 

_1_ 0.1NH2S04 ________ _ 

_2_ 0.1NH2S04 _________ _ 

7' METER BOX NO: 30-WCS PROBE LENGTH: _____ ...:::6:.....' ______ _ 

~ METER tiH@: 1. 737 
~ METER Yd: 0.995 
w STACK AREA, FT2.:...: ------"3"""8;.:..::.8:....,_ __ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

NOZZLE ID NO/ MATERIAL: ____ 19 ___ 6 __ ss ____ _ 
NOZZLE DIAMETER: ____ ...;:::0~.2=3=-9 _____ _ 
FILTER NO/TYPE:, __ .....::a,:gu=a:.:..:rtz=----------
PRE-TEST LEAK RATE: : ___ CFM@ __ _ 

_ 3_ Empty __ 

_ 4_ Silica gel _ 
in. Hg. 

tiH= X tiP: 
Probe Condition, pre/post test: ___ _ 

POST-TEST LEAK RATE: :t.0,,1<r, CFM@ I &-
PITOT LEAK CHECK - PRE: _____ POST: ______ ........_ 

in. Hg. 
C-c--p 0' 

Silica Gel Expanded, Y/N: _____ _ CHAIN OF CUSTODY: SAMPLE CUSTODIAN_-=--:....--ow Rinse __ - 50 
Filter Condition after Test: _____ _ PW SAMPLER ____ __,_..:...:-_ 
Check Weight: ________ _ ow SAMPLE CUSTODIAN_-=--:....-- Total: 

-2 . .-0 

Meter tiP tiH Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 
Point Time Volume, ft3 in. H2O in. H2O Temo, °F Temp, °F Temp, °F Temp, °F In Out in. Ha. % in. H2O 

- 5 1-o '-/.t--1 ~,-1' ~c. ~ LY -'J.· V '34~ 1-~ G. ,J~S 57 "73 7-J_ ,-
"' 4 10J-.f. Y> /',{ t, ·7<; l'J ,.a.. ')_. L-1\ 434·7 ~53 Q <; '-( 5~ ")3 7-.S ,--.... 
g '3 J,0')'.L 611. 'l.'3 ~ '.' '1... (, 71/S ,1,{'( '1~1 59 7o/ 7-s C., 

a /[ 10 5 r;, t-?-1 :"14 CJ l,O -~.o 1'1 ~ -1.~ '3 tJ.1'$ s-47 -r: -n t•i,.. 
;:;: 1 1 roo 6'1£,.t,ru, .Cf\(,, 1.c; "3'-'f fs 'J.~l Q~' >~ .. ) ! / ·7 <SJ-.. .~ t I OL-f {OQ, I ('5 ,..,,, 

Average: 

Comments: ______________________________________________ _ 

D5834049 
Date of last revision 2/14/2017 Page_2_of:!__ Master Document Storage\Forms\Datasheets\Field Datasheets 

J I l I I I I I I I I I I I 



f I I I I I Ii I I Ii I I I I I JI j i I I I I I I I I I 11 11 11 I I 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 0 
0 

S; CLIENT: Desert View Power 
u, LOCATION: Unit 2 Stack Breaching w DATE: 3-27-2018 
~ RUN NO: 2-HCL-U2 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 30-WCS 

I 

;o METER L\H@: 1.737 
"';1 METER Yd: 0.995 
~ STACK AREA, FT2 __ : __ 3.....,8 __ .8 ___ _ 
c..v TRAVERSE POINTS, MIN/POINT: 4x30 

L\H= X L\P: 
Probe Condition, pre/post test: c;'.) Cc. 
Silica Gel Expanded, Y/N: ___ //L:)....,...' __ 

Filter Condition after Test: ___ cJ_1-. ___ _ 
Check Weight: :t 1 S - r ? ,£:-:...,;) 

~ 
Meter L\P 

Point Time Volume, ft3 in. H2O 

- 5 I 11-'l... G1 I ,<l-0 •J f .'l_ 
~ 11 11'1C e-~~-v,"") «;" I. \ 
C 1 w-10 lT7. ( -10 I•~ 
t" 

"l, 1-11..ft-t 1~"-~51 'C i,'3 
- ( tl i..( if G'1'>,0'5fJ !d .. 

(;- lt5'J-- (,-~~\iO) 

5 ns, /;l(/c;So5 
'' L\ '-( fl;~O ~1'1,. 15 o ,.o 

> 11"Y. u~ ,y 1. 5 L<'J... 
't r1~l> cs~,.,-a .~/"1 
1 ,1-11--, 6H~ S l S ~&-6 
r; l~l'G ,4A"\:3 
~ fJ .. )-0 lh•t. f-41 .. ~..., 
'-( t~'l,y H1.115 .~s 
'$ t1.,J.~ e,70. 'Lto "l '1 
'1. 11·p .. OJ. I~) 'i 1,0 

1 11H. (;?(,-1"-f'U ,.,c:, 
AveraaeJ .t VL '-f"J 61"z5.-'z,J...'1 

AMBIENT TEMPERATURE: ----J5 r:i f 
BAROMETRIC PRESSURE-: --1--::i.-1--j _____ _ 
ASSUMED MOISTURE: _______ 12=.5=--------
PITOT TUBE COEFF, Cp: _____ 0:;.:.;.8:;..,:4"---_____ _ 
PROBE ID NO/MATERIAL: 110 Glass 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ 0.1N H2S04. <;tU · ] _C_t_~_--z. ___ _ 

_2_ 0.1N H2S04 8 JS. L 78-i, 7 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: 196 SS _3_ Empty __ 4 cf). ~ L( 'ty .. f 
NOZZLE OIAMETER: ______ 0""-.2;;..;:;;3 ...... 7 _____ _ 
FILTER NO/TYPE: ___ g"'""u=a~rtz::;:;,-,-----,-,.......----
PRE-TEST LEAK RATE: : t,oJY1 5 CFM@_f_1 __ in. Hg. 

_ 4_ Silica gel_/.:>') 'if. er l <:,/ >· 7 
POST-TEST LEAK RATE: : __ CF,M@ in. Hg. 

1 PITOT LEAK CHECK - PRE: fr,~ ....f POST: G-:-..,,., c--1 

CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW Rinse _______ 50 
SAMPLER PW 
SAMPLE CUSTODIAN OW Total: _____________ _ 

L\H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H2O 

9-,.<..-f ~l-( ~ "l ~ 'l ~ )'5° 5,c '7C ;t 5r, 
-?-. 'f J._ "5 t.-f-~ o 5-:> !if) ~, -r, -;~ s~ 
1_0 j"-17 ?..S v 1,_<,'0 SC. {~ "'8-:::J ',.., c7 o ,- l > 
-,._. (.. ~4~ Q.55 ').."FL 5 5' ,-~, 1-' 6' 
'2.,,~')...._ ~4~ -9. S"C. ~S; -rt/ '§':::> 6'-- S" ... 

9-_. ~ "'3 t.-("E, "J55 ~)0 -5''/ ~I ~"2... ~ ... 
9.,.0 '3lj c; '25'{ "25' I 55 0 G-'3 t:; 
~-1-1 ji,/)J 'J )1 ?-S5 <C ~1- 5P6 (! I 

I~ 5 1'--1, 'J,5'C.. "J'.J l 5 ') °2S? ~'(.,., '<... 1 .. L.f ·3l,( ,t- '2.51 tJ.. '5"g ~l <§4 01 
,.,__, 

1., -Jt.,f ~ 25-Z q,5":5 ~7 ~ &'> <,....., 
i. "1 sS-? '). 5 l-f '1 'Sl ~ '{ &'lf '61 t! "7 

1-~ 1'51 'J. f1 '1. S' a-- ~<, ~ ,; &---&- 1'.., 
I, (,i "J'S'0 ""l'S [, -t.f'·t <7 §< 5'f -:; ,· 
v..~ j~' IJ.S~ ?,5'3 ~'7 $-C ~$-" .,: .... 

Comments: ______________________________________________ _ 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
0 
0 {o') r~-
N CLIENT: Desert View Power AMBIENT TEMPERATURE: Imp. # Contents Post-Test - Pre-Test= Difference 
~ LOCATION: Unit 2 Stack Breaching BAROMETRIC PRESSURE: '30. / ~ 
w DATE: 3-27-2018 ASSUMED MOISTURE: 12.5 _1_ 0.1N H2S04 

~ RUN NO: 2-HCL-U2 PITOT TUBE COE FF I Cp: 0.84 
~ OPERATOR: Patrick Whitman PROBE ID NO/MATERIAL: 110 Glass _2_ 0.1N H2S04 

~ METER BOX NO: 30-WCS PROBE LENGTH: 6' 
;u METER L\H@: 1.737 NOZZLE ID NO/ MATERIAL: 196 ss _ 3_ Empty __ 

-;--i METER Yd: 0.995 NOZZLE DIAMETER: 0.237 
N STACK AREA, FT2: 38.8 FILTER NO/TYPE: guartz _4_ Silica gel_ 
~ TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE: : CFM@ in. Hg. 

L\H= X L\P: POST-TEST LEAK RATE: :/);).?Of CFM@ l "b in. Hg. 
Probe Condition, pre/post test: PITOT LEAK CHECK - PRE: POST: 
Silica Gel Expanded, YIN: CHAIN OF CUSTODY: SAMPLE CUSTODIAN ow Rinse -- _50 
Filter Condition after Test: SAMPLER PW 
Check Weight: SAMPLE CUSTODIAN ow Total: 

~ \.i 
Meter L\P LiH Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 

Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H20 

- f 1H'> t·JS-, ~~ I, i, •j..v~ '1 "i I ~,s ").5"L f) &-'-I 15'3 It. ., 

5-1 
£f /25 c, 61s1-(1".) - l,,f Q,.~ ~10 /J.5C. ')'55 ~-5 ~-J s,5 ') .., 

r- J /jDj G<g fJ."9-;o LO ~1--'is '";SI i:15-S '1-<"'-f S( ~:$' 'i'i t·' 
- "I... \7 °·1 &~~'H'f ~~"J.. 1~5 ~S'.? 1-<;lj ().~e-; >S M. ~1:, (,;,, 
f"' 

::- { PII l!t14 r:-~,o .,,~ 4- vf "15") ,..2J5 1...<J f't ~'r q<; c1 
1: ,, 15 (p'ttf~ -11:ff 
s IJ/el fr<!/'1, 1')5 ~ 1 ·3 1_. j 71( 15Z '2S5 S-<S ff? ~✓~ c1 
'1 rn., t ff1 • 015 1. "L 9..,, :l. Jfo 1.. ,.., "'J-P··f re. 1r~ t§-c, ( .. 
,-; ,1i, ,1YJ .. j Jo 1-3 1-,, 1 -,-s "l. -<],.f") ~>I ">'$' &7 q.-:) G""' 
,--z r3'3 I "")O'J, ' ~ 5 hl-1 ·2-~ <J5J •).tr( rjS'//_. -re (:'1-:J q'2.. C, '? 

1 f'fJ 5 107,tl') t,0 J.f; --g5-c1 Q.4j'f ').f0 -s,- °/4 q--Z. r:.~ 
ts t'BC\ 1t~. f}-L..\ 
< /j'--111 '21-0.1'3'-i L~ 1 .5 "'$'> Lf r;_) C. ']5'3 'f{? <o-'i' cro G .,_ 

it rJW6 <71'3, 15 l... \ •J 'l. ·1 ~st :{57 'l.f'-( S, (to c, f IJ lo 

J 1,5 'J- ·11?~/J.."'15' t-i 1 ?--3 35"'7 '2. ') C ~5~ $'~ "fO q-g C;, 
·e l'35 G T1°, G1 r f. I '1:CJ -?S5 05"~ l]..J/ ~7 Cj ' 

q '1 t. ~~, 

I l t-l ~a 7').J . f'ti 'O f,. 0 /. 8' ? 'SC. ?~, --.:z:n 5'·& e;, 1. '1 / c~ 
Averagij. [ 11.-fO&./ -n .. c '&-J'-t 

Comments:-----------------------------------------------

Date of last revision 2/14/2017 Page!l__of 2-

l 

Master Document Storage\Forms\Datasheets\Field Datasheets 

I I I I I I I I I 

0S834049 

I 



t I I JI I I I It ii I I I I I I I I I I I I I I I I I I I I 11 11 11 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 0 
0 

~ CLIENT: Desert View Power 
en LOCATION: Unit 2 Stack Breaching w DATE: 3-28-2018 
~ RUN NO: 3-HCL-U2 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 30-WCS I 

::0 METER L\H@: 1. 737 
~ METER Yd:. 0.995 
~ STACK AREA, FT2 __ : _____ 3=-=8. __ 8 ___ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

L\H= X L\P: 
Probe Condition, pre/post test: s2 ~ 
Silica Gel Expanded, Y/N: t,,u 
Filter Condition after Test: cJ z... 
Check Weight· L-f .,_ -, -r t) 1',, -G' 

" .. zt 
Meter L\P 

Point Time Volume, ft3 in. H2O 
!'- ) 0·1:10 I 7;L?~r:P 1.·1--
>= '1 Ufso5 Jo/J, ~75' 1, I 
r 1 0 <:;;01 "73 '-f. 1Y) i . '-{ 
('I '2. 0~ /3 ·737, ?:4'5 /· "j 
-... l ,og17 ,t-/1' -:J J J , , ' 

If -o 1\2.. I ..., '-/'-/, I '32._ 
) {}~1 t;' 1 '-!'1 \ ,~,7-. 1-3 
I-( 0'6'2 ~ ·7tn. t; 1-, f - 9 
; 0~~'3 7-f!J, ;t..tO 1. 1. 
~ 0<r;'''J"7 15]. 7t5 I •"J'1 
1 1J 1>41 ·1-,c .3 ,o .. ·, '3 

/~ 011-(..f 5 ,-1~/r11 
) ()'5l-/ c1 ,.,~,~~, .. ~~ 
'1 vs,s:3 '1£./, ~Cc-.? ,qG, 
1 ..ogn 161.0f q 5 t i '1 

,:z. Oi0I 767- <;.r;o 7 ~3 
I 0Cfo5· ·770 .. 375 .. 1'1 

Averagef 0909 777.f /g 

AMBIENT TEMPERATURE: __ J---,.D ___ ? f_ .... _______ _ 
BAROMETRIC PRESSURE: __ '3_V_, _I(;, ________ _ 
ASSUMED MOISTURE: ___ ..... 1-=2--:..5 _____ _ 
PITOT TUBE COEFF, Cp: ___ 0..,;::;.8 __ 4 _____ _ 
PROBE ID NO/MATERIAL: __ __-:,..11-=-=0'-------=G.:.::la:=ss.___ __ _ 
PROBE LENGTH: _____ =-6' ______ _ 
NOZZLE ID NO/ MATERIAL: ____ 19....,6 __ s ___ s ___ _ 
NOZZLE DIAMETER: _______ 0.=-23=9 ________ _ 
FILTER NO/TYPE: auartz 
PRE-TEST LEAK R-A-T-E:_:__,t"""'2-;;:.;;.QO='/,.-C_F_M_@_/,......,7e:----in-. -Hg-. -
POST-TEST LEAK RATE: :_--r;CFM@ ___ in. Hg. 
PITOT LEAK CHECK - PRE: v POST: ---CHAIN OF CUSTODY: SAMPLE CUSTODIAN __ D __ W ___ _ 

SAMPLER _______ PW......__ 
SAMPLE CUSTODIAN DW 

L\H Stack Probe Filter Imp. Out 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F 

<J \' 111 i ']_-(7 ~S", ')'"7 
')..__, ".) "Jt-15 r}S-S: rzn., 5'5 
d---5 Y4t. 2$7 2.~o -s t-f 
2,~ JL/~ S,1..,~5 <L.<;J s-7 
1.n --?4'5" ~<fl&' ~~ ') 'L--[ 

,i.-~ 43~~ l'J.S7 ~53 ~s 
1- Q 'jl/S ~~c d'~> '5(1 
1_.?. ~4 '? 1,!'7 ~ ">L f't.,/ 
,,3 1-LfC ~,'S ·2<55 J'f 
t-1 1'·('7 -J. 1 (, -1f~ 7) 

I.-, 1'1L6 Q..5j QS'"i 15 r:, 'l-f r, /).,,<;'5 ~ ,r·L .,c. 
I, t; -34? ~0 -1.sY '1'6. 
j.J ~"le, ~5~ .rtg 1"f 
1- ~ 5t.{'f:> ?.N -:.2.r-c r~ 

Imp. #Contents ~t-Tes~~~-Test = Difference 

_1_ 0.1N H2S04 ~ 7'2J-/, S 
_2_ 0.1 N H2S04 St/3. LI 7 '>-1- y -­

_3_ Empty_ 6·7~.3' G7J•K __ 
_ 4_ Silica gel_ 1f16~ 4 C 7-C __ _ 

Rinse ____ _ 50 

Total· 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Ha. % in. H2O 

t1 (, l( ) C:, f-.1f 
C'-( G) ,s-c, 
C. £-f C5' f",/-, 

(; ,,_, cc. :5"7.. 
[.4 6, f"" 

tfLf t.s - S"'.., 
6·~ tr S',.,, 
~3 £c. "j&. 

t1'-I tC r-
CC/ C, 'f' "'-

CL/ -t..r s--
t £-( Ct fn 
C5 t:1 <;"' <. 
Ct;. ~-& <,-9i. 
;(9 -, I j'7 

Comments: ____________________________________________ _ 

D$834049 Date of last revision 2/14/2017 Page __ of __ Master Document Storage\Forms\Datasheets\Field Datasheets 



WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
0 
0 

~ CLIENT: Desert View Power 
(I) LOCATION: Unit 2 Stack Breaching 
w DATE: 3-28-2018 
~ RUN NO: 3-HCL-U2 
~ OPERATOR: Patrick Whitman 
.- METER BOX NO: 30-WCS 

I 

::0 METER AH@: 1. 737 
~ METER Yd: 0.995 
~ STACK AREA, FT2.,_: _ ____,3=8:.:.;::.8:.,__ __ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

AH= __ XAP: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, Y/N: _____ _ 
Filter Condition after Test:, _____ _ 
Check Weight· 

1. ~ 
Meter AP 

Point Time Volume, ft3 / in. H2O 
I'\. s--- "061/J -;-n.11::s /. 1-. 
C 4 O'fr? ?1/,,_ 5"'~ (,, 1,3 
a 7 (YJ11..( 7'77. c;,50 1 - I 
~ 

~ 0915 ~~1, te5S .,,5 ("I 

~ 1 .-0'11 cl ,-&,.-'3 'Ss "'13 
C ()'7"33 . 7 &5-C,-,t:.t 
f aq?, ·7n-.q<'1 4 .'l 
lf O'ft-r, ·7q1., i10 I .. {) 
g ()"JL/) --;q<, 4 )0 -~ 
rz ,o(f'{q ·7e1t;s ·-, t) " 1 &C:if:3 Kt:J I .8'15 ~{) 

(; '?'15,..,., lOL.(. q ({ 

C: f1Jl1 'if'O"-f.t:;,, 1 1- 3 
'I 1'0'1) b::>'if', ) ,, I, L-f 

? JO<S o II, t?rJ./0 "' -r, 10'2 ~ €/f.·075 f,.:) 

1 10'"J'l ~I&-, .. j 5 :> ,,q~ 
Averaae < 1-0')""\ v-1(,0~l-

AMBIENT TEMPERATURE: _____ 1 ...... ·___,,1-,....• r_...,._, ____ _ 

BAROMETRIC PRESSURE: __ 7 ...... -o_. l ___ t _____ _ 
Imp. #Contents Post-Test- Pre-Test= Difference 

ASSUMED MOISTURE: ____ 1,.:.=2....,.5...__ _____ _ _1_ 0.1NH2S04 ___ _____ _ 
PITOT TUBE COEFF, Cp:, __ ___,0:..:..:.8:...:4 ________ _ 
PROBE ID NO/MATERIAL: ______ 11 ...... 0 _____ G ..... la ___ ss ___ _ _2_ 0.1NH2S04 ________ _ 
PROBE LENGTH: _____ ..::::6~' ______ _ 

NOZZLE ID NO/ MATERIAL: __ ..... 1.;:;.;96,,__---"S"""'S...__ ___ _ _3_ Empty ___________ _ 
NOZZLE DIAMETER: ____ -=-0·=23;::;.;:9:.,__ ____ _ 
FILTER NOrrYPE: __ ....,g:a.::u=artz:..;:.... _______ _ 
PRE-TEST LEAK RATE: : ,(/J,O'J J CFM@ 9 -Z in. Hg. 

_ 4_ Silica gel __________ _ 

POST-TEST LEAK RATE: :. ___ CFM@, ___ in . ..Hg. 
PITOT LEAK CHECK - PRE: _____ POST: ✓ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW Rinse ______ 50 

SAMPLER PW 
SAMPLE CUSTODIAN DW Total· 

AH Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 
in. H2O Temo, °F Temp, °F Temp, °F Temp, °F In Out in_. Ha. % in. H2O 

·1... 2_ 7'-1 ~ /J. s (,, "J..f-o $l "70 71 g, :., 

"1<3 ::l41r r.2s~ ~.,L"::,'~ ,.5 ~I z, 73 t:...., 
-')_.0 "j 'i fy '7i5 {, r.l 51 re, "?t-f '"7'1 (,, ~ 

i - '-i :,I-/ 9 9--5{ :i. 5""- ~7 '1 5 "'7Ci C. ·-
t3 "?'-fs;, Q.s-? •✓:1<·3 ,;~ -;(, &<' ~ 

I) - 1. '1~"1 1<;" 'l5 -"J..'il (-, ,(, 7'% l,4> 
I, <g 7'1 if{ 4.. 5''1 1. <;//.. 58 'rt b0 t· 

I)\?, 1t.f~ 1-'/S ~51 10 7~ S,-"2.. l ,._ 

fl~O •~vt-i 2 sc, 'J-')~ ser 1<-t b-1 t '-
\, ~ 1'1'1 ·?- 50 /J.-5"3 )& ,,. 9-'2. Ci 

-1.,; Jf/ 7<", ~cf )/ y? 'fi l -c 'V' 

~-15" ,3 S°'l.- '1 J'S- ~), 5( ~o '$-.,, C 2..--

'1,D "9rl ':;lf-? fl-.,5C ·f'°'c ~( {5:3 CA ,-~ ~ $'""3 1_5'" C r.J.5'4 s--, -G-"3 -&5" t ... 
.c.z ~5t-( '.,J.,Y'J /J<Jt:. 1':S ~ 91 c---

Comments: _____________________________________________ _ 
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I I 

0 
0 
N 
)> 
(/) 

I 
(.,.) 
N 
0 
~ 
-..J 
....I,. 

I 

:::0 
-I 

I 
N 
(.,.) 
(.,.) 

N 
0 
N 
0 -O'> 
....I,. 

N 

I I I I I I I I 

I-HCL-U2 
dP (dP)".5 dH Ts 

5 0.99 0.995 1.7 348 
4 0.98 0.990 1.7 346 
3 1.20 1.095 2.1 345 
2 1.10 1.049 1.9 346 
1 1.00 1.000 1.7 348 
5 1.30 1.140 2.2 348 
4 1.00 1.000 1.7 347 
3 0.58 0.762 1.0 346 
2 0.65 0.806 1.2 346 
1 0.63 0.794 1.2 346 
5 0.83 0.911 1.5 345 
4 0.85 0.922 1.6 345 
3 0.91 0.954 1.7 348 
2 0.93 0.964 1.7 348 
1 0.90 0.949 1.6 349 
5 1.10 1.049 2.7 347 
4 1.00 1.000 1.8 346 
3 0.93 0.964 1.8 347 
2 0.75 0.866 1.4 348 
I 0.73 0.854 1.4 349 
5 0.11 0.332 2.1 348 
4 1.00 1.000 1.9 349 
3 1.30 1.140 2.5 348 
2 1.30 1.140 2.8 349 
I 1.00 1.000 2.0 348 
5 1.40 1.183 2.8 348 
4 1.20 1.095 2.4 347 
3 1.30 1.140 2.6 349 
2 1.00 l.000 2.0 349 
I 0.96 0.980 1.9 348 

Average 0.9393 1.887 347.4 

Meter Vol Imp 
Delta P (iwg) 0.939 539.500 928.7 
MeterPressure(iwg) 1.887 630.165 822.4 
Stack Temperature (Fl 347.367 90.665 676.4 
MeterTemperature(F) 72.917 967.6 
Meter Volume (act) 90.665 
Liquid Volume (ml) 279.300 

I I 

70 
71 
71 
72 
72 
72 
71 
72 
72 
72 
72 
72 
72 
73 
73 
74 
73 
73 
72 
73 
73 
74 
74 
75 

73 
73 
73 
74 
75 
75 

Imp 
712.9 
738.9 
673.6 
940.4 

50 

I I 

Tm 

70 
70 
70 
70 
71 
70 
71 
71 
70 
70 
70 
70 
71 
74 
75 
75 
76 
74 
75 
76 
75 
76 
75 
77 
76 
72 
75 
75 
77 
77 

72.9 

215.8 
83.5 
2.8 
27.2 
-50.0 
279.3 

I I I I I I I I I I I I I I I I I I 

2-HCL-U2 3-HCL-U2 
dP (dP)".5 dH Ts Tm dP (dP)".5 dH 

5 1.20 1.095 2.4 348 76 78 5 1.20 1.095 2.1 
4 1.10 1.049 2.2 348 77 78 4 1.10 1.049 2.0 
3 I.SO 1.225 3.0 347 78 80 3 1.40 1. 183 2.5 
2 1.30 1.140 2.6 348 79 81 2 1.30 1.140 2.3 
l 1.10 1.049 2.2 348 80 82 I 1.10 1.049 2.0 
5 1.40 1.183 2.8 348 81 82 5 1.30 1.140 2.3 
4 1.00 1.000 2.0 349 82 83 4 1.00 1.000 1.8 
3 1.20 1.095 2.4 348 82 85 3 1.20 1.095 2.2 
2 0.74 0.860 1.5 349 83 86 2 0.74 0.860 1.3 
1 0.68 0.825 1.4 348 84 87 I 0.73 0.854 1.3 
5 0.87 0.933 1.7 348 83 83 5 0.93 0.964 1.7 
4 0.95 0.975 1.9 350 84 87 4 0.96 0.980 1.7 
3 0.89 0.943 1.8 351 85 88 3 0.87 0.933 1.6 
2 0.80 0.894 1.6 350 85 89 2 0.83 0.91 I 1.5 
I 0.75 0.866 1.5 351 86 88 I 0.74 0.860 1.3 
5 1.20 1.095 2.4 351 84 83 5 1.20 1.095 2.2 
4 1.40 1.183 2.8 350 83 85 4 1.30 1.140 2.3 
3 1.00 1.000 1.8 351 85 87 3 110 1.049 2.0 
2 0.82 0.906 1.5 350 86 88 2 0.75 0.866 1.4 
I 0.78 0.883 1.4 351 87 89 I 0.73 0.854 1.3 
5 1.30 1.140 2.3 351 87 88 5 1.20 1.095 2.2 
4 1.20 1.095 2.2 350 88 89 4 1.00 1.000 1.8 
3 1.30 1.140 2.3 352 89 90 3 1.30 1.140 2.3 
2 1.40 1.183 2.5 353 90 92 2 I.IO 1.049 2.0 
I 1.00 1.000 1.8 354 90 92 I 1.00 1.000 1.8 
5 1.40 1.183 2.5 354 89 90 5 1.30 1.140 2.3 
4 1.30 1.140 2.3 356 90 91 4 1.40 1.183 2.5 
3 1.30 1.140 2.3 357 90 93 3 1.10 1.049 2.0 
2 1.10 1.049 2.0 355 91 94 2 1.00 1.000 1.8 
1 1.00 1.000 1.8 356 92 95 1 0.98 0.990 1.8 

Average 1.0866 2.097 350.7 85.8 Average 1.0517 1.910 

Delta P ( iwg) 
Meter Pressure ( iwg) 
Stack Temperature (F 
Meter Temperature (F: 
Meter Volume (act) 
Liquid Volume (ml) 

1.087 
2.097 

350.733 
85.817 
95.874 

281.900 

Meter Vol Imp Imp 
631 926.7 668.2 

726.874 835.9 789.9 
95.874 487.5 484.8 

1038.4 1013.7 
50 

Meter Vo 
258.5 Delta P (iwg) 1.052 727.8 
46.0 Meter Pressure ( iwg) 1.910 821.08 
2.7 Stack Temperature (F 347.967 93.280 
24.7 Meter Temperature (F 72.050 
-50.0 Meter Volume (act) 93.280 
281.9 Liquid Volume (ml) 287.2 

I I 

Ts 

346 
345 
346 
348 
345 
346 
345 
347 
346 
347 
348 
347 
346 
349 
348 
348 
348 
348 
348 
348 
347 
348 
348 
347 
349 
351 
352 
351 
353 
354 

348.0 

Imp 
948.8 
843.4 
674.8 
987.5 

63 
64 
64 
64 

64 
64 
63 
63 
64 
64 
64 
64 
65 
66 
69 
70 
72 
74 
75 
76 
76 
77 
78 
79 
79 
80 
80 
81 
83 
84 

Imp 
724.5 
751.4 
673.8 
967.6 

50 

I I I I 

Tm 

64 
65 
65 
66 
67 
65 
65 
66 
66 
67 
65 

66 
67 
68 
71 
71 
73 
77 
79 
80 
78 
80 
82 
81 
82 
81 
82 
83 
85 
87 

72.1 

224.3 
92.0 
1.0 

19.9 
-50.0 
287.2 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 
0 
0 
S; CLIENT: ___ D....,ea=.se=-rt.._V....,ie;;..;w"'"-'--Po;;:;;..;w--=e;.:....r __ 
(I) LOCATION.,_: ---=-Un:..:..it.._.2=--S~t=ac=-k ..... B=-r""""ea._,c;.:..:.h;.;..ain...,_g _ w DATE: ____ 3=---=-27,__-.:.;20"'-'1-=8 ____ _ 
~ RUN NO: _______ 1 _-__ P ___ M __ -U ____ 2 ______ _ 
~ OPERATOR: Patrick Whitman 
-\. METER BOX NO: 17-WCS 
::0 METER llH@: 1.542 
~ METER Yd: 0.995 
~ STACK AREA, FT2 __ : ____ 3;:;..;;8 ...... 8 _____ _ 
tv TRAVERSE POINTS, MIN/POINT: 4x30 

llH= __ XllP: 
Probe Condition, pre/post test: __ ,_,'--_-~ __ 
Silica Gel Expanded, Y/N: ___ k_~ __ 

Filter Condition after Test· 
Check Weight: '1 'i 'i ~ ~/t::;u..., u~, f 

Meter llP 
Point Time Volume, ft3 in. H2O 

"' ~ ~9 v{C,,-YY) .• <; 5 
~ <-t Oo')Y L-f '1 ~- ~ 1 ~ " (,1 ~ 

0 7 0~3~ 5"?1.115 .. e, 5 

n 
,z <JS t-f 'L. fO'i, 15 0 . '7, 

- 1 -'J'S'{ C ~o·~ q,5 "' ") 5 "'- /::... o~.;.., fo4 .~8-'S 

> Oas- c~ l ro,. 0&5 ;. a 
'-\ o~~ rv1. ..... sio I .o 
:I OfOtJ.... s-,s.~,s .. ~'8' 
-t. oc;ot 51%. L( 1-'J .·,'5 
1 oo,,o S"< (. D'J '5 .,, ,., 
/,:_ OYI'-/ 5'2.3.71d 

Average: 

AMBIENT TEMPERATURE: i,')., f Imp.# Contents Post-Test - Pre-Test= Difference 
BAROMETRIC PRESSURE: '3 ?. i C, --~-------ASSUMED MOISTURE: ____ 12 ___ .5 ______ _ _1_ DI H20 78-cf. C 7CJ~ 2 
PITOT TUBE COEFF, Cp: __ ----'0"--.8.._4 _______ _ 
PROBE ID NO/MATERIAL: __ __,;..10.aa..1"---___,;;G=-la=s=-s ___ _ 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: __ ...;::;.5.,.,.5 _ ____,;:s:;;..;:s ________ _ 

_2_ DI H20 ?tl(..7 ]7Lf., __ 

_3_ Empty __ GJ<j, 'r GJ ). S __ _ 
NOZZLE DIAMETER: ____ "'"""'0.=-24_4~-----
FIL TER NO/TYPE: # 83-2998 FG 
PRE-TEST LEAK RATE:: tvoc,/ CFM@ /)- in. Hg. 

_4_ Silicagel_f(t/-j g37,> __ _ 
POST-TEST LEAK RATE: : ___ CfM@ ___ in. Hg. 
PITOT LEAK CHECK - PRE: (m~it POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

SAMPLER PW 
SAMPLE CUSTODIAN ow Total: 

llH Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H2O 
f. '-/ 'J '-·('l ~.)~ ;)<,'5" 5"'£> (,C, t? "-I.,..., 
I. s· 7'-(7 Q5'~ -;2r--z. S"? 70 71 <-( "".J 

t. G "?LIS :;i,s-c -:2. S-'---{ >s· ,o -p, 4"' 
7•J -7,<-/( ~5.) --:is-"Z -s e 7 1 ..., "3 <.( ' i 

,.1. 1 ~'-t 1SC 15'5 f'-1 7r , ...., 1/.,,t ' 

l,C<; ,3,--, ~ I') 5"--5 ~z.,.-; >S' '71 ,,.,~ '( '7~ 

f. C <; j "'1 , •2<;; C .-z,,r <4 -,·7-... 7 .. z i-,-., 

,.5 J4C.. <2% ·1s..s S"3 -r1-. "'7 <- / .L-(---

I. '1.. "'1~-, •:2~5 ~S-_3 $"'<-4 '7·1.. ..-z 5' t.---f ·~ 

i. ·1. -J<-(5 ~2s, '25'"1 ~s ·7?... 7> t; ·-

Comments: ______________________________________________ _ 

0S834049 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
0 
0 
N CLIENT: Desert View Power 
~ LOCATION: Unit 2 Stack Breaching 
w DATE: 3-27-2018 
~ RUN NO: 1 -PM-U2 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 17-WCS 
::o METER L\H@: 1 .542 
~ METER Yd: 0.995 
N STACK AREA, FT2: 38.8 
~ TRAVERSE POINT ..... S-, -M-IN ..... /P ___ O ___ I-NT_:_4_x_3_0_ 

L\H= __ X L\P: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, Y/N: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight· 

~ ,~ \.~7 
Meter L\P 

Point Time Volume, ft3 in. H2O 
.,_ ) tJl/ I Cf S-2?.'?t I /-0 
~ '1 oe,1·) Q(.,<;;S i, I 
- ; 1JG 'l -i 5A1. e,5 5 ,. "3 r - ·1.. 0~'1 l 5"3·3 _ ~er 1 1-1.. C - t ,,r13s- '{JC. $ I 5 1-0 ... 

~ d1J q <;,t;.5,S 
1" OI:i)'--t nc;s, 5 /. ''j 
Cf O<t".5<(' Sll"l. . '5 -5,-; u 
3 JoOQ. S4S-12S" ,. '> 
,z, Jont c;'-1 ~' C, ~ 0 t1 
) /0 /0 f<;·l. IJ.. S ~c,' 
~ 107(...,/ 5"5S" 1..0'5. 
1 1o;c1 1j',;-.1. J > J. l 
'1 tOT3 S5~, ).S 5 'I '3 :, 10'2., s--C t. 5""'1 IJ j/l 
-1.. 101 { ~r;4.ss-, ,l'o 
I /::1'3~ §(,. 54 ~ ,f.S 

AveraQe1 ~ ,,nc, f//o.-J.,G 'S 

AMBIENT TEMPERATURE: '7 "Tr--
BAROMETRIC PRESSURE: ___ 1~"--_1 c::.. _____ _ 
ASSUMED MOISTURE: ___ ~12=-=-·=-5 ______ _ 
PITOTTUBE COEFF, Cp: ___ 0=.;•-=-84..;.._ _____ _ 
PROBE ID NO/MATERIAL: 101 Glass 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: 55 SS 
NOZZLE DIAMETER: ____ ...:0:..:.::.2:..:.4...:...4 _____ _ 
FILTER NO/TYPE: # 83-2998 FG 
PRE-TEST LEAK RATE: : ___ CFM@ ___ in. Hg. 
POST-TEST LEAK RATE: : ___ CFM@ ___ in. Hg. 
PITOT LEAK CHECK - PRE: _____ POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW 

SAMPLER PW 
SAMPLE CUSTODIAN DW 

L\H Stack Probe Filter Imp. Out 
in. H2O Temo, °F Temp, °F Temp, °F Temp, °F 
f. i "Jt-(/;. '1~5 ,Zt;'C 5~ 
I-~ "3 '-I fi 2>J 1-<, r·-.., 
Q,1 J4'7 '115 75'~ ~c:. 
rz.. a "J"f·< '2,)(. /}_5''3 '5' i' 

f. C ~ '-/"7 "2 5'-S '2.s"'7 <:;; '1 

J.· 1 JL/-J -J.f'6 /}_ <:;, s--5 
/ · 'i JL-f l Q S'7 'l $'''1. ,:;7 t 
1,l -34 \ 'J. )') "2f7 t::"·I 
I -1 "JLJ& "1 :i 6 "25S >6./ 
1 , (Ji "J'f'I "'.25'-i;; tJ~°l ~, 
L C, 3 t..-t 1, '2 ,;~} 1-,.{t {"'3 

()._ '3 "3'-( s ;J..ns a. s---i. S<-( 

~-f "3 '1 ,s. /J) {,, 1-'Slf ')~ 
Li-/ ~'1 7 J.<, :1, $'-Z. 5''1 
1-1 ::Jl{ i, ~~, '1~ '-( .. 'S 

Imp. #Contents Post-Test- Pre-Test= Difference 

_1_ DI H20 

_2_ DI H20 

_3_ Empty ___________ _ 

_ 4_ Silica gel __________ _ 

Total· 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Ha. % in. H2O 

,Z ?S <-/,., f. 7 "3 

72 7l S·,.., 
1'2. /) ~ ·-
/f 'C, S" ,, 

-J-r 'I) ~ /~ 

"'?'4° 7~ .qv. 
--:?'3 1<:; S' ~ 

., j 7c '5.., 

'7 ?- -;C, s·~ 

'7--'J 7'5 t/~ 

-7'?, 7'-{ e;--
7---J_ "?S ,;-.,:,. 
';~ '7 '5 -s-,; 
,, 3 ,c (' <, 

"> l/ 7C '!:J., 

Comments: ______________________________________________ _ 

Date of last revision 2/14/2017 Page_::!::_ot2_ 
0S834049 

Master Document Storage\Forms\Datasheets\Field Datasheets 
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0 
0 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
I\J 
)> CLIENT: Desert View Power 
Cf> LOCATION: Unit 2 Stack Breaching 
~ DATE: 3-27-2018 
o RUN NO: 1 -PM-U2 
:!j OPERATOR: Patrick Whitman 
~ METER BOX NO: 17-WCS 
~ METER ~H@: 1.542 
~ METER Yd: 0.995 
w STACK AREA, FT2 ___ : ____ 38......,.8 _____ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

~H= X ~P: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, Y/N: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight: ________ _ 

(v~5 

Meter ~p 
Point Time Volume, ft3 in. H2O 

I\. 5 10<-f 'i <;·7a.1. cs- i-1 
0 l-j 10 '1 Co ("'1 3.4t0 1- '9 

g 3, 40S ·J... S·n. 5:1"5 \. 1ll\ 
a 2 ,os, L -"'7'?.Y~5 (. 'l 
;;;: , It 00 5~~-\2-'1 L c 

E 11 O '7 5'iJt.1.15 

Average: 

AMBIENT TEMPERATURE: '7'}_·,, r=· ----------BAROMETRIC PRESSURE:_...;;;..,_~._l-'=t..__ _____ _ 
ASSUMED MOISTURE: ___ __,_.12::::.:.·.::...5 ______ _ 
PITOT TUBE COEFF, Cp: _____ 0:;.:.;.8::...a4...__ _____ _ 
PROBE ID NO/MATERIAL: ___ 11 ..... 1 __ G __ la .... ss ____ _ 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: ____ 55 __ _,,_s ___ s ___ _ 
NOZZLE DIAMETER: ____ ~0.=-24...._4,___ ____ _ 
FILTER NO/TYPE: # 83-3298 FG 
PRE-TEST LEAK RATE: : ___ CFM@ ___ in. Hg. 
POST-TEST LEAK RATE: :(:)-??S CFM@ I 2 in. Hg. 
PITOT LEAK CHECK - PRE: _____ P.OST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN ___ D ...... W __ 

SAMPLER _______ PW ___ _ 
SAMPLE CUSTODIAN ___ D ...... W ___ _ 

~H Stack Probe Filter Imp. Out 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F 

'l <J ""Jl-(C, rJ.f'l ;)<;~ ((; C. 
I <. 1'/'6' 1 S' C, ·1.S-L/ 5'5 
,:'A .. <., ,3c./ 1 '.J..) "7 ·255 ,;-, 
')., '"J- ,vt f.j ,,._ s '" 1..5'--, .r~ 
L'o 1'-'11 ?- 57 ?.~::S S'·~ 

Imp. # Contents Post-Test - Pre-Test = Difference 

_1_ DI H20 

_2_ DI H20 

_3_ Empty ___________ _ 

_ 4_ Silica gel __________ _ 

Total: _____________ _ 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Hg. % in. H2O 

'7½ 1S ) ~. 
-; -;: '1 e _5,"J 
""7'1 7(. ('' 

-?'i -1"5 c-. 
-y2 I 1(, c__"' 

Comments: ______________________________________________ _ 

Date of last revision 2/14/2017 Page..2._of .,,,jJ OS834049 
Master Document Storage\Forms\Datasheets\Field Datasheets 



WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 
0 
0 

~ CLIENT: Desert View Power 
(J) LOCATION: Unit 2 Stack Breaching 

w DATE: 3-27-2018 
~ RUN NO: 2 -PM-U2 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 17-WCS 
I 

;a METER ~H@: 1.542 
~ METER Yd: 0.995 
~ STACK AREA, FT2"-: _ ___,:3a...;;;;8_,;;.8 ______ _ 

w TRAVERSE POINTS, MIN/POINT: 4x30 

~H= X ~P: 
Probe Condition, pre/post test:_.,,;_4 __ _ 
Silica Gel Expanded, Y/N: __ 11._. _., __ _ 

Filter Condition after Test: ., I,,(_ 

Check Weight· t.c ., ~ - 'I'"' f t; ,i, ... 
,. i 

Meter ~p 
Point Time Volume, ft3 in. H2O 

..... s 1,~-:1. 5~(,,)-:J<? I- L..{ 

~ l/ ,1-1 t s~o~ o '6, I~ -:, 
n 3 t-1 v(!.J SC,3.7 15 ,- 2.. 
....., 

CZ It v{t,-( (Cf&, 5, 5 ~ '77 n 

~ I I l t.f i -~19.1..f (::,,0 ,&s 
ft ,1,-Q... {;O'l- ')..-J-j 

) ll;' (;,'J?... :i 3, /3'5 
4 11 (J/J (.,.05 J,L l'J yq lt 
3 llol-f go E,. l..f$;J ei1 
1:.. 40-0~ e, i1. L/ \ 7 ,, io 

I 11-l')... 6,lvf -'3 5 ° ,7'1 
IJ. ~'116' tf1.0W)_ 

<?' 11.. i,o /,["7 - Oi-1 -'L. f.3 
ti 7'2..V···I e-1..0 > '3o , . '1 
3 /21. ~ 61L-f-S15 .ct(, 
'1, f "l.1 'L 6 i1~ ·;;•p • '1 '1 
1 p.:U i-,,J. 1 4 ~ .'7f 

Average , 11. ,:.../'] i-~"3-f!J 00 

AMBIENT TEMPERATURE: __ -=J-6-~ _r ______ _ Imp. #Contents Post-Test- Pre-Test= Difference 

BAROMETRIC PRESSURE: __ ? ___ ,J._r _4 _____ _ 

ASSUMED MOISTURE: ___ ______,_12:..::•.;:;..5 ______ _ DIH20 

PITOT TUBE COEFF, Cp: __ ~0~.8-4 ______ _ 

PROBE ID NO/MATERIAL: 111 Glass 
PROBE LENGTH: 6' 

NOZZLE ID NO/ MATERIAL: 5X SS 

_2_ DI H20 7 '-/'f-~ 72 /. '; 
_3_ Empty_'j_·fC;. G ½ ~ t ·{ 

NOZZLE DIAMETER: ____ ...... 0..;.;;;;.2 ____ 4=-2 _____ _ 

FILTER NO/TYPE: # 83-3299 FG _4_ Silicagel_°IG) i}4.L __ _ 

PRE-TEST LEAK RATE:: c·. ,,,,,< CFM@ r1 in. Hg. 

POST-TEST LEAK RATE: : ___ CFM@ ___ in. Hg. 

PITOT LEAK CHECK - PRE: _____ POST: ~ 

CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 
SAMPLER PW 
SAMPLE CUSTODIAN OW Total· 

~H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 P. static 

in. H2O Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H2O 

r;.;, s 1£.Jt Q_ ~ l-f 'J..~7 S'--, '7"1 '1C\ ~/.. 

I, £.. ~ L/C '?-5 " ')_'§'..L <"°7 '}g- $"'.) r., 
'l.-'L --,..,y 2> :2 ') l--( 'l..~0 5~ ") '1 g' 1 ,-

\, ~ '1 l,/ i 2~, 1. 5"~ ("S 5:('0 al'L ) .. , 
' -')- 4l/'1 <1-.~ s "2-53 <;t..f &'1 £5 si'., 

1-5' -Yl/{~ ·2~{, "2-f'--1 5"5 ~1 ~5 ,, ... 

, . ( 1t..f$ 1,.5""1 /}')j S'-f ~3 SL '5' '-

f. i "3t.jC, "'LfS :2145 S"'5 'G-5 &-C. <;;,._, 

L'7 1Yt.-i ·15"1 ~:S ~ 1s &9 £{ s';.., 

i ·L-f ~~ (, ,~t;3 tJ.S'1 S-l gir ~, .:::; ,,, 

')... '3 -SLJ 7 -:is~ I}__,(( t;L ~L..J ¥5 f<: 

1.-) "3l..f S 2'5~ 1-s ..,, ~, $5 ~6 t"" 
1 · I --1'(1 ~3 "2~(. f'S $t, '6'7 ;(.,,, 

I, \.I 14' (l.SY C.L.fZ St. ¥? ~~ 5' 
1,4 "'1'1~ ,:;.55 '2) / <; -7 r, 1o s '-

Comments: ______________________________________________ _ 

OS834049 

Date of last revision 2/14/2017 Page __ of __ Master Document Storage\Forms\Datasheets\Field Datasheets 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
0 
0 
I\J CLIENT: Desert View Power 
~ LOCATION: Unit 2 Stack Breaching w DATE: 3-27-2018 
~ RUN NO: 2 -PM-U2 
~ OPERATOR: Patrick Whitman 
~ METER BOX NO: 17-WCS 
;o METER L\H@: 1.542 
~ METER Yd: 0.995 
~ STACK AREA, FT2 ..... : _ ____.;:3:..:::;8_,_.8'---­
w TRAVERSE POINTS, MIN/POINT: 4x30 

L\H= X L\P: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, Y/N: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight: ________ _ 

~ I, 

Meter L\P 
Point Time Volume, ft3 in. H2O 

" 7 f'1{'5 G4"'3 /J·"M I :3 
~ l/ ,1r0 tn 3'/..!J 1- f 
f". 3 710'] b·;'-1 ~ 'iSS 1- ?--- 1.. 11 ° '] f,'tt '.LI a \, '1 n 
- ( / '; ii (/11,,(;, .,,, {, l .. 

E. 1115 tJO. If 7 
5 {JI~ t<'{O,lft1 L~ 
L( Ii~} t.5?.,"150 I . l 
J 1,i..., t,55, 7;). 5 1- ·'J,.. 

'2, n:n tSCf- f-"J.-? I.D 
t ins C.C·i,. ~,,; .'1 ~ 

/: 1'1'\ GG >, '1<77 
5 f~4l.--( GGJ. '-11'7 I~ ( 
'1 /Jl.} i 6tS'~'-n5' ~ . 'l. 
o/ f'l5"'Z £71.,_.t.5/:;, 1. 3 
'\ 1J5(; C,,.,10 1.0 
1 /vf-j Q &7'if.q-&o I. 1 

Averagef tl.falr( G i·i. '2.,;-, 

AMBIENT TEMPERATURE: 60,. (-
BAROMETRIC PRESSURE-: --'7-e-<J-_ ...,..,,lC,..--------
ASSUMED MOISTURE: ___ --=-=12::.:.·-=-5 ______ _ 
PITOT TUBE COEFF, Cp: _______ 0 __ .8 ___ 4 ______ _ 
PROBE ID NO/MATERIAL: 111 Glass 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: 5X SS 
NOZZLE DIAMETER: ____ ....;:0 __ .2....;4-=2 _____ _ 
FILTER NO/TYPE: # 83-3299 FG 
PRE-TEST LEAK RATE: : ___ CFM@_-=--_in. Hg. 
POST-TEST LEAK RATE: :t:J,'7-:JS CFM@ ;-7 in. Hg. 
PITOT LEAK CHECK - PRE: v POST: ---CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

SAMPLER PW 
SAMPLE CUSTODIAN OW 

~H Stack Probe Filter Imp. Out 
in. H2O Temp, °F Temp, °F Temp, °F Temp, °F 

')..,. '3 ';S-,0 :1.-rG ~S'3 <;" (, 

•1,-0 '3l./ B- IJ..<1 ';)..'f1 5"~ 
·').., 1. "3 '--' '7 :2,55 ~~ '-I 57 
J.... 5 ,..::S~ I t1 !'-1) '1 S-1 ft. 
'J...0 ·3-5'J..., "'"t ~ C: Js'-1 ~5 

~L3 751 -z rr: '25' 5 ~( 
1., <) 1YO 'J.5S "J.s, ,-, 
l, r .)_ '3 s ) ,:l.5"''1 :J,Y'f. rf 

1- o ·1f<j ~f-1 ll,f'Z- sr ,, ~ "'55'-( 'JS-t /J.f] S' -c. 

1..-0 ".3 ,..~'5 ?..,f-; t1. S'-f ~t 
~L'1.. 155 ·1.J ~ 1.. 5'7 "5' 
Q, '3 -rs-t 2$'"$, '2.')7 ~5 
I. cg q5-·1 ,:2S"7 "1,C 5 C. 
,1,0 ,r51 ")_5'"'l-/ 'J. 'fj' 57 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ DI H20 

_2_ DI H20 

_3_ Empty ___________ _ 

_4_ Silica gel __________ _ 

Total: _____________ _ 

Meter Temp, °F Vacuum 02 P. static 
In Out in. Hg. % in. H2O 

~5 g,'3 t, ', 
~< $'( t-i 
'f5 {;. a-J C" 
~G <;-~ {; '!, ,, 

~-~ c.~ 
~g '~ &" 
~9 9/ t <.. 

&o/ (4 1 ? ...... 

z:,o cyc-i, {; ... 
'7 I 'f"l (',,,.,_ 

~, ~f'L. 
' 1 

Ci I Y'? , .. , 
'1--Z q 3/ £~ 
~:2- ~) C' 
~"7,., cc t;, ,_ 

Comments: ______________________________________________ _ 

Date of last revision 2/14/2017 Page_!l__of rJ.__ 
DS834049 

Master Document Storage\Forms\Datasheets\Field Datasheets 



WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET- STANDARD 
0 
0 

~ CLIENT: Desert View Power 
en LOCATION: Unit 2 Stack Breaching w DATE: 3-28-2018 
~ RUN NO: 3-PM-U2 
::j OPERA TOR: Patrick Whitman 
....l. METER BOX NO: 17-WCS 
;a METER dH@: 1.542 
~ METER Yd: 0.995 
~ STACK AREA, FT2 __ : ____ 3 ___ 8---.8 _____ _ 
w TRAVERSE POINTS, MIN/POINT: 4x30 

dH= XdP: 
Probe Condition, pre/post test: o l:;, 
Silica Gel Expanded, YIN: vu 
Filter Condition after Test: pt<.. 
Check Weight· 1-t ., , 1r L j--i., J 

, .'l 
Meter 

Point Time Volume, ft3 

C 

(1 

-.... 

,. '7 '-/ 

i .5 

,,75 

AMBIENT TEMPERATURE: ___ 7.._0_"_F _____ _ 
BAROMETRIC PRESSURE: _________ _ 
ASSUMED MOISTURE: ____ 1.;.:=2:..;:.5.....__ _____ _ 
PITOT TUBE COE FF, Cp: ___ 0....,.8 ___ 4 ______ _ 
PROBE ID NO/MATERIAL: 101 Glass 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: 55 SS 
NOZZLE DIAMETER:, ____ ~0:.:.::.2::...:.4..!.4 _____ _ 
FILTER NO/TYPE: # 83-3300 FG 
PRE-TEST LEAK RATE: : t-o··00f CFM@ 2"7 in. Hg. 
POST-TEST LEAK RATE: : __ C,FM@, ___ in. Hg. 
PITOT LEAK CHECK - PRE: __ v ___ POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

Stack 
Temo, °F 

SAMPLER PW 
SAMPLE CUSTODIAN OW 

Probe 
Temp, °F 

Filter 
Temo, °F 

Imp. Out 
Temo, °F 

l, 5 
'.l f4 
'.5 
-l-f 

Imp. #Contents Post-Test- Pre-Test= Difference 

_1_ DIH20 1f3-; '")LtS-> -­

_2_ DIH20 - 7Z7.D7G7.- ~-­
_3_ Empty_ 6~0. 7 l,] ~- ~--

- 4_ Silica gel_ C<it 7 '( C /, 1 __ _ 

Total· _____________ _ 

Meter Temp, °F 
In Out 

C7 t. ( 

Vacuum 
in. Hg. 

C. • 

P. static 
in. H2O 

Comments: _____________________________________________ _ 

OS834049 
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0 
0 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET - STANDARD 
N 
► CLIENT: Desert View Power 
Cf> LOCATION: Unit 2 Stack Breaching 
~ DATE: 3-28-2018 
~ RUN NO: 3-PM-U2 
-...J OPERATOR: Patrick Whitman 
7' METER BOX NO: 17-WCS 
:::0 METER LiH@: 1.542 
~ METER Yd: 0.995 
~ STACK AREA, FT2: 38.8 w TRAVERSE POINT"-s-, -M-IN---/P=O;.;.;;:l;,,_.NT_:_4_x_3_0 _ 

LiH= X LiP: 
Probe Condition, pre/post test: ___ _ 
Silica Gel Expanded, YIN: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight ________ _ 

{. ~ 
Meter L\P 

Point Time Volume, ft3 in. H2O 

" ) Mf:1 -n.;1,n, 1, I 
C '1 {)'111 13/·!:>ft> ~ 1.. 
C '5 o<Si.Q l 7,t.f, '36:? .j 
0 "'1, ,,,,025 7"3?.'77 ~ I. L-( 
~ I <J '(2 9. 1'11-'7~0 . '] 

t;. 0111 f "7'1'-J.1 &"l 
) vc11', t'f4. -~S?1 • t-( 

'i ()Cf l-/ / '7'18"- 57 '5 .tl 
-1 ()°!L/5 "'75{. r:et-o I' 1 
't 1Jct44 ,54. e,~-<J ,{) 

l -0'1<;~ 1n,1c:,o 11<1.1 
~ 0Cj:S "7 7,1.1,.cn 

' 101'1 ?C,/. :2ct7 i ., 
i./ ,o~l ·,[;t{, <;~$' j',( 

:I w1s ---Jt <S, n r; I· 'i 
~{. 11:11.. ~ -nt,ir'~O lS 
1 10'3-j -r15. t,s 0 

Averag&:. ·Io~ l 77~.1n 

AMBIENT TEMPERATURE: "l't-
4 r-:-BAROMETRIC PRESSURE-: __ (l_,o__,./...,t _____ _ 

ASSUMED MOISTURE: ___ ........... 12 ____ .5 _______ _ 
PITOT TUBE COEFF, Cp: __ _;:;0...:..;;:;.8 __ 4 _____ _ 
PROBE ID NO/MATERIAL: __ _....;..;10 __ 1_--=G=la~ss ______ _ 
PROBE LENGTH: W 
NOZZLE ID NO/ MATERIAL: __ 5;:;;..::;5 ______ s;...;as ___ _ 
NOZZLE DIAMETER: ____ ....,0.=-24 ..... 4 ________ _ 
FILTER NO/TYPE: # 83-3300 FG 
PRE-TEST LEAK RATE:: to .. n5 CFM@ I [ in. Hg. 
POST-TEST LEAK RATE: : Lo~ JCFM@ ____ (_._'7 __ ,in. pig. 
PITOT LEAK CHECK - PRE: _____ POST: V -
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

SAMPLER PW 
SAMPLE CUSTODIAN OW 

L\H Stack ·Probe Filter Imp. Out 
in. H2O Temp, °F Temp,·°F Temp, °F Temp, °F 

'. '1 "'3 C-(L-{ "2 $"5 'Z$"3 5) 
1-,.0 ?'15 '1->'"I 'Jt:; .,L. 5 "-1 
J_,-~ '1 t.(5 ~S"~ q,_~; ~'S 
"J,..,,D <Jc../, "1. St 411:> SC 
, . 8 -':$'fL/ "'1..fY "t2--SS s7 

2.J' ~'-1'1 ~2s0 4f..Z fC 
i.~ J'lt 1..5"'1 -1.J t..f 5, 
()...0 "ll/ 7 t;. S<:i "2,.(C- 5~ 
1-'t; 1'1l :2~"1 ~55 5·"1 
1·1 7ltif ~y>- ?. ;Lr( ,·~ 
1'·'"-S ·Jt{-5 '2 )~ ·n7 S''7 
1.0 ~n '7. S"f' "1)1 5C» ~s 71-tt.,, -2<7 ~S7 (', 
Q..,"1 --J Lf ig /)$C:, "2-;5 'S"C 
, ''8' 74,q ')S'S ~~c $"'7 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ DI H20 

_2_ DI H20 

_3_ Empty ___________ _ 

_ 4_ Silica gel __________ _ 

Total: _____________ _ 

Meter Temp, °F Vacuum 02 P. static 
In Out in. H!'.l. % in. H2O 

72 <'l3 ~ ~., 
71/ , C 5' <, 
jf; -J'-1 -r- ... ,, ~? 1(,....__ .., ..., ¥'~ c,_ 

-i~ '17 c·,.., 
-, -, g,o t·, 
--J'-1 ~ li • 
)r'V %7 C. . ...., 

'Y/ ~3 l~ 

~'"J &- l t ') 
-;y I 07 C.,., 
$'.<1.. ~ , C ·-
1i3 ~ r:.,,_., 
~Lf ~7 t:"t. 

Comments: _____________________________________________ _ 

Date of last revision 2/14/2017 Page.:!:_of --1._, 
DS834049 
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0 
0 
N 
)> 
(/) 

I 
(.,.) 
N 
0 
.,1:::1,. 

-..J 
.....lt, 

I 

:::0 
-i 

I 
N 
(.,.) 
(.,.) 

N 
.....lt, 

.....lt, 

0 -0) 
.....lt, 

N 

Average 

dP 

5 0.85 

4 0.92 

3 0.95 

2 0.77 

1 0.75 

5 1.00 

4 1.00 

3 0.88 

2 0.75 

1 0.73 

5 1.00 

4 1.10 

3 1.30 

2 1.20 

1.00 

5 1.30 

4 1.10 

3 1.30 

2 1.10 

0.93 

5 1.10 

4 1.30 

3 1.00 

2 0.78 

l 0.69 

5 1.10 

4 1.00 

3 1.40 

2 1.20 
l l.00 

Delta P (iwg) 

Meter Pressure (iwg) 

Stack Temperature (F) 

Meter Temperature (F) 

Meter Volume (act) 

Liquid Volume (ml) 

I I 

1-PM-Ul 

(dP)".5 dH 

0.922 

0.959 

0.975 

0.877 

0.866 

1.000 

1.000 

0.938 

0.866 

0.854 

1.000 

1.049 

1.140 

1.095 

1.000 

1.140 

l.049 

1.140 

1.049 

0.964 

1.049 

1.140 

1.000 

0.883 

0.831 

1.049 

l.000 

1.183 

1.095 

1.000 

1.0077 

1.008 

1.723 

346.700 

73.500 

90.715 

263.700 

I 

1.4 

1.5 

1.6 

1.3 
1.2 
1.7 

1.7 

1.5 

1.2 
1.2 

1.6 

1.8 

2.1 

2.0 

1.6 

2.1 

1.9 

2.1 

1.9 

1.6 

1.9 

2.3 

1.7 

1.4 

1.1 

2.0 

1.8 

2.6 

2.2 

1.8 

1.723 

Meter Vol 

495.500 

586.215 

90.715 

I 

Ts 

340 

343 

345 

346 

344 

348 

347 

346 

347 

345 

346 

348 

347 

345 

347 

347 

346 

349 

348 

347 

348 

349 

345 

347 

348 

349 

348 

349 

348 

349 

346.7 

Imp 

988.6 

784.7 

639.4 

861.9 

I 

69 

70 

70 

71 

71 

71 

72 
72 
72 
72 
72 

72 
72 
73 

73 

74 

73 

73 

72 
73 

73 

72 

73 

73 

74 

74 

73 

74 

74 

74 

Tm 

73.5 

Imp 

761.3 
774.6 

637.5 

837.5 

J 

70 

71 

72 
73 

74 

74 

73 

74 

75 

75 

75 

76 

75 

76 

75 

75 

75 

76 

76 

75 

74 

75 

75 

76 
76 

75 

76 

76 

75 

76 

227.3 

10.1 

1.9 

24.4 

0.0 
263.7 

dP 

5 1.40 

4 1.00 

3 1.20 

2 0.73 

1 0.65 

5 0.85 

4 0.96 

3 0.87 

2 0.80 

1 0.77 

5 1.30 

4 1.40 

3 0.96 

2 0.79 

1 0.75 

5 1.30 

4 1.10 

3 1.20 

2 1.40 

1 1.10 

5 1.30 

4 1.10 

3 1.20 

2 1.00 

0.99 

5 1.10 

4 1.20 

3 1.30 

2 1.00 

1.10 

Average 

Delta P (iwg) 

Meter Pressure (iwg) 

Stack Temperature (F 

Meter Temperature (F) 

Meter Volume ( act) 

Liquid Volume (ml) 

I I 

2-PM-Ul 

(dP)".5 dH 

1.183 

1.000 

1.095 

0.854 

0.806 

0.922 

0.980 

0.933 

0.894 

0.877 

1.140 

1.183 

0.980 

0.889 

0.866 

1.140 

1.049 

1.095 

1.183 

1.049 

1.140 

1.049 

1.095 

1.000 

0.995 

1.049 

l.095 

1.140 

1.000 

1.049 

2.50 

1.80 

2.20 

1.30 

1.20 

1.50 
1.70 

1.60 

1.40 

1.40 

2.30 

2.50 

1.70 

1.40 

1.40 

2.30 

2.00 

2.20 

2.50 

2.00 

2.30 

2.00 

2.20 

1.80 

1.80 

2.00 

2.20 

2.30 

1.80 

2.00 

Ts 

347 

346 

348 

346 

344 

346 

348 

349 

344 

346 

347 

345 

347 

346 

348 

350 

348 

349 

351 

352 

351 

350 

351 

355 

354 

353 

355 

356 

352 

351 

1.0495 1.910 349.2 

Meter Vol Imp 

1.049 586.3 978.9 

1.910 682.257 744.0 

349.167 95.957 489.6 

86.833 965.0 

95.957 

270.600 

.I I I t -1 

77 

78 

79 

80 

82 

83 

83 

83 

83 

84 

84 

85 

86 

86 

87 

85 

85 

86 

86 

87 

88 

89 

89 

90 

91 

91 

91 

92 

92 

92 

Imp 

750.3 

731.3 

486.1 

939.2 

I 

Tm 

86.8 

79 

80 

81 

82 

85 

85 

86 

86 

86 

87 

85 

88 

89 

88 

90 

83 

86 

87 

88 

89 

89 

91 

91 

92 

93 

92 

93 

94 

95 

96 

Average 

dP 

5 1.30 

4 l.10 
3 1.20 

2 0.76 

0.70 

5 0.91 

4 0.95 

3 0.87 

2 0.85 

0.74 

5 1.40 

4 1.30 

3 1.00 

2 0.78 

0.75 

5 1.10 

4 1.20 

3 1.30 

2 l.40 

1.00 

5 1.40 

4 1.20 

3 1.10 

2 1.00 

0.97 

5 1.30 

4 1.10 

3 1.40 

2 1.50 

1 1.00 

3-PM-Ul 

(dP)".5 dH 

1.140 

1.049 

1.095 

0.872 

0.837 

0.954 

0.975 

0.933 

0.922 

0.860 

l.183 

1.140 

1.000 

0.883 

0.866 

1.049 

1.095 

1.140 

1.183 

1.000 

1.183 

1.095 

1.049 

1.000 

0.985 

1.140 

1.049 

1.183 

1.225 

1.000 

2.2 

1.9 

2.0 

1.3 
1.2 

1.5 

1.6 

1.5 

1.4 

1.3 
2.4 

2.2 
1.7 

1.3 
1.3 
1.9 

2.0 

2.8 

2.5 

1.8 

2.5 

2.2 

2.0 

1.8 

1.7 

2.3 

2.0 

2.5 

2.7 

1.8 

Ts 

344 

347 

346 

347 

347 

345 

344 

342 

345 

343 

345 

347 

347 

345 

346 

344 

343 

345 

347 

344 

343 

346 

347 

346 

344 

345 

347 

346 

348 

349 

1.0737 1.910 345.5 

Meter Vo Imp 

228.6 Delta P (iwg) 1.074 682.7 993.9 

12.7 Meter Pressure (iwg) 1.910 778.787 777.8 

3.5 Stack Temperature (F 345.467 96.087 640.7 

25.8 Meter Temperature (F 72.350 881.7 

0.0 Meter Volume (acf) 96.087 

270.6 Liquid Volume (ml) 284.7 

I I I I I I I I I 

60 

61 

62 

63 

63 

63 

63 

63 

63 

64 

65 

65 

64 

68 

70 

72 

74 

76 

77 

77 

76 

77 

79 

80 

81 

80 

81 

82 

83 

84 

Tm 

61 

62 

63 

65 

66 
65 

66 
66 

67 

67 
66 

68 

67 
69 

72 

73 

76 

79 

80 

81 

77 

80 

83 

83 

83 

81 

83 

84 

85 

87 

72.4 

Imp 

745.3 

762.8 

639.4 

861.9 

I I 

248.6 

15.0 

1.3 
19.8 

0.0 

284.7 

I I 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 -------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/27/2018 

BAR. PRESSURE:_1_1_-12_1 _____ TC READOUT ID:_#4_2 _________ _ 

DP INDICATOR ID: CC-2 TC ID: #058 < 

DP INDIC/ATOR TYPE:0-10" Manometer PITOT TUBE ID: #058 / Cp: 0.84 ,, 

ZERO: '\_ LEVEL: \ / LEAK CHECK PRE-__ v ___ POST-----'✓"-----

Run#: I Ps: t,73 

Start: 1a~0 Stop: 2q~3Q 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F 
Velocity Head Temp, °F 

inches H20 inches H20 Sample Point inches H20 

5 f.O 5L/'5 5 , ~ ( sSo 5 r <J 1</C 

4 ,9s; ·3tff 4 • Cr C-( 5 .:;· l 4 1, '] °3l/"7 

3 /. -~ ·se-;b 3 ,. ei 1- '3l/ $;- 3 1-3 J'-/ g-

2 (.1 -:Jl-f-") 2 .. ,cg 7L/c; 2 {. '2 -:?'-{ ·"6 

1 1.0 ~c;--1 1 ~1~ "3L/"7 1 /.·; --3v1 

5 /, -~ -:3<-15 5 t1 5L(L(' 5 j. ') sL/7 

4 I~ I 5t (Q 4 tJJ -Ye/(' 4 l .. I ~l/~ 

3 • {,o 35:"0 3 . <-'< ( '3Lf1 3 I- L..J 7'--1~ 

2 ,,Gt ,-q5 2 • .r; G JL/~ 2 jJJ ·5L/£ 

1 ~61- "3 Lf~ 1 . ·, '2. °SL/ '{ 1 ,05 ?(..,(~ 

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 

Temp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 'lq l -o:Jv3 1 1 

i '1 q '2. -? 7/1-. 2. 2. 
-3 t?._'v'J'3 'O?. ·j ~ ~ 

MOISTURE DATA FOR TEST RUNS I THROUGH L 
METER ID: 1-P&M METER Yd: · 1.003. BALANCE CHECK WEIGHT: _ 499.8_/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

05¥ 91/t,:;o (O 7/ "73 

01~/J o/133~0 (D ..,-r3 7<; 

0°110 0tffi'0~1 f,._ C) ,, l-f 7C 
a C,-3g o/ff(.,>7{ 

Pre-Test Leak Check: tu,:;,._ CFM @ !<;_ 

,v1, ~~,~}:~Y.~~ 
Date of last revision 2/10/2017 

002AS-3204 71-RT-233 

<:( L/ ~ #1 Hi02. <[<?<{ \ 7"-/1-' 
Ss Lf #2 Hi01. ~l .. '5 '7/o.f( 

)7 4 "1.. #3 Empty L/£6 .5 c:ic~. J 

#4 Silica Gel </~D-U x7l7 
Total 

in. Hg., Post-Test Leak Check:ft10-1c.;· CFM@ j.o in. Hg 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit- 2 -----------------PERFORMED BY: Patrick Whitman TEST DATE: 3/27/2018 
BAR. PRESSURE: _______ TC READOUT ID:_....#4__,;2=-----------
DP INDICATOR ID: CC-2 TC ID: #058 
DP INDICATOR TYPE:0-10".Manometer PITOT TUBE ID: #058 / Cp: 0.841 
ZERO: 1/ LEVEL: V LEAK CHECK PRE- ✓ POST- ✓ ----- -----

Run#: ~ Ps: f.1"7 

Start: oq{lf Stop: IQ~li 

Sample Point 
Velocity Head 

Temp, °F Sample Point 
Velocity Head 

Temp, °F Sample Point 
Velocity Head Temp, °F inches H20 inches H20 inches H20 

5 I. I 5'-ts 5 c~i "Jv(? 5 1- ~ ·34{, 

4 f. /J -"Jin 4 'c, ,"t_ ·3 £.,ff" 4 I- t:J 1'1<o 
3 (. L-f 5l--/ <J 3 _,~ s v I 3 ! ·"3 "3Lf1 

2 ,. '1 ]<.,/ £:; 2 .. -1~ ·3 c, -J 2 j,3 "S'-(<6-

1 1.a '3L( C, 1 'l '-1 -:J'-/ 25 1 
1 ' ' 

'3<./t , 

5 ,. 3 ~tf i, 5 l, 1_ '?c../~ 5 i-U ·3 l( ~ 

4 1- l '3t-/7 4 .j. 1 --:5c1 =; 4 t., ·'J_ ~<-/, 

3 , . <) -p,!<-v 3 ,£13 'i'L/& 3 (,3 fLI~ 

2 o ·, I 5lf '$ 2 .. '7~ ~1'8 2 L <J 3'-1 ~ 

1 ~ C2; ·3 c..;., 1 ,,, '71- ""?'-/5 1 .. 11 & '5Ljt' 

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 
Temp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 1 er l tiaa 1 1 
2 I'}__ 0 () oa~ 2 2 
~ /).,ct] ,vO_/L_ ~ ~ 

MOISTURE DATA FOR TEST RUNS 1- THROUGH "'2. 
METER ID: 1-P&M METER Yd: 1.003 BALANCE CHECK WEIGHT: 499.8 / 500 - -- --

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

OC,Sl-f o/lf7JYJ t 0 7~ 11 >'1 !1' #1 H:z01- <tso,/1 Ju 7. ~ 
/01<-( 15~., <7ft5 I- 0 1( ·7~ 5-J I/' #2 H:z02, tt157 £ ~l-u 
/0-;~ 970 71 > / fO 1"'! 17 t;"S- l(, #3 Empty fi1o s 5~0.~ 
{OSL{ 1rt,J'I I~, #4 Silica Gel qnr., 9727 

Total 

Pre-Test Leak Check:t1.·?>5 CFM@ r < in. Hg., Post-Test Leak Check: to (/'J~; CFM @_l_O __ in. Hg 

fiV1" ~9t~},~9~~ 
Date of last revision 2/10/2017 

002AS-3204 71-RT-233 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 -----------------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/27/2018 

BAR. PRESSURE: '}/), l l\ TC READOUT ID: #42 
------------- ------"-=-----------

DP INDICATOR ID: CC-2 TC ID: #058 

DP INDICJTOR TYPE:0--10" Manometer PITOT TUBE ID: #058 / Cp: 0.84 L 

ZERO: LEVEL: 3 /_ LEAK CHECK PRE-__ v ___ POST-_V __ _ 

Run#: 1 Ps: t:7·~ 

Start: [J32. Stop: ('21 'l__ 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F 

inches H20 inches H20 inches H20 

5 (' 'J_ ·1'--15 5 ~ ~5 ~~rt 5 /, 1-- -st!S 

4 I\ I r:}l ( L ·4 ~ q & --J-l{'7 4 ( .o '1,VC 

3 (. s 5t.(-7 3 ~ ~7 "31/Cj 3 ;1- 3 ~C.--/1 

2 l- 3 <3£(~ 2 ,61 '?Lf ~ 2 J,L( '3t/~ 

1 I . 'l :Jr-11 1 . ~G 'Jlf-J 1 ·J ;IQ ~£17 

5 , .'1-f jL{5 5 t. 3 4'-t'~ 5 f, l..f 5<../C 

4 ,..,a -yl{l 4 L lf 3c.{&- 4 1- 3 3-47 

3 l-.2 ?L/'i:i 3 ., Cr c; '?1/7 3 '/,. 3 ";) '1'2, 

2 ,-1'5 -'3Lf~ 2 .. 7, ?<te, 2 1- I 3lf '7 

1 .&5 "Jl(Y 1 .. 15 ~t(~ 1 J,O 31/1$ 

Heated Line Chiller Temp. Heated Line C~iller Temp. Heated Line Chiller 

Temp. °F oc Temp. °F oc Temp. °F Temp. °C 

1 (I_ '-(3 fYJ.11. 1 1 

i LJq t /J'J. t i i 
~ /l CiO r:J').5' ~ ~ 

MOISTURE DATA FOR TEST RUNS ·3 THROUGH _3_ 
METER ID: 1-P&M METER Yd: ______ 1. __ 00 ___ 3 ____ BALANCE CHECK WEIGHT: _ 499.8_/_500_ 

Dry Gas Meter Jmpinger Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

//",'?- f!/r/1• t f ,o //J ,~ ,S S7 if1 #1 H202 '67t-1 7~1--<3 
j/f'), r?{ ttl( f,0 ·~:> fr] S"°'Sf Lf'~ #2 H202 7t§o6 74~7 
\11')., \ooi. §1o (. 0 1( 1;c../ )U 4;y #3 Empty L/C75 WtG { 
1'23i- !.?1 'i. luS-

#4 Silica Gel S~tit N{~o.o 
Total 

Pre-Test Leak Check: (:1-:1 7?CFM@ / ~ in. Hg., Post-Test Leak Check:&.c-?J5 CFM @_/_/ __ in. Hg 

•V1·, ~9..tJ1T1~.,0~~ 
Date of last revision 2/10/2017 

002AS-320471-RT-233 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 -------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/27/2018 
BAR. PRESSURE: -~o. 1 ~ TC READOUT ID: #42 -------- ______ .......,_ _________ _ 
DP INDICATOR ID: CC-2 TC ID: #058 
DP INDIC.fyf() R TYPE:0-to" Manometer PITOT TUBE ID: #058 / Cp: 0.84 / 
ZERO:~ LEVEL: V LEAK CHECK PRE-_J ___ POST-___ i7 __ _ 

Run#: 1-f Ps: ~'11 
Start: (J5'S Stop: 1}25 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Velocity Head 
Temp, °F inches H20 inches H20 Sample Point inches H20 

5 f.·3 ~41 5 •)8"& -qt/( 5 k.1 ~'50 
4 (, 0 --stf7 4 ~ q '1 5V~ 4 I,;-, 351 

3 I. lf ~l/6 3 ,0 ( -;'<; I 3 \, 3 ~Y9 
2 f' ')._ r,lf~ 2 l1 ~3 7J I 2 l, S '7l(~ 

1 J.0 r1t/1 1 
.4 
-11 3<<) 1 I. l -Y Cf 1 

5 1. 3 °31/£ 5 (. 'J --q1.11 5 1, J "JV~ 

4 j/)_ "ilf& 4 1. l--/ ?50 4 1. 'l 3ttCJ 
3 [. I ~~:} 3 A 9~ ?SI 3 /.3 -sro 
2 J/t "345 l 2 • '61 75""2. 2 L ( 5 5" ( 

1 :10 ~{( 1 0 ·y7 ?s-t 1 I . :; --:750 

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 
Temp. °F oc Temp. 0 P: oc Temp. °F Temp. °C 

1 ~C(J 00,L( 1 1 
z <J '11. OD. 5" 2 2 
~ ri47 oD-J : 

~ ~ 
MOISTURE DATA FOR TEST RUNS ht. THROUGH t-/ 

METER ID: 1-P&M METER Yd: ___ 1._00_3 __ BALANCE CHECK WEIGHT: _ 499.8_/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

/25s tJ__?.._50!) /).5 ~& i C, r; & 71 #1 H202 =-..J~O 
~ r . ~ ·701.i ,,01 J 0., '1'J5 /JS ~} <!i'o 'j ,g "(;11-, #2 H202 ·7{0.7 -Jtil .. 0 J 

J '11 ~ ,9,Cs5 I}_ L f~ ~~· q) ;'7 ~ , -, #3 Empty (;q1_9 5~.-7 
' Ir•?-< «-ft: 6fl) #4 Silica Gel 1'11. 5 1f}.6 

- ·Total 

Pre-Test Leak Check: .ta.1J,CFM @ J J __ in. Hg., Post-Test L~ak c,heck: ?1 1~5 CFM@ I) in. Hg 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 ---------------- .. 
PERFORMED BY: Patrick Whitman TEST DATE: 3/27/2018 

BAR. PRESSURE:_ ...... ,0__,-___ ) tr_..__ ____ TC READOUT ID:_#4_2 _________ _ -
DP INDICATOR ID: CC-2 TC ID: #058 r 

DP INDICJXTOR TYPE:0-102:Manometer PITOT TUBE ID: #058 / Cp: 0.84 7 
ZERO:_J_ LEVEL: ✓ LEAK CHECK PRE-_✓ ___ POST- ·/ 

--
. ~ 

Run#: ~ Ps: t-.'JJ -
Start: 1'3'3 c\ Stop: 1<-/0C, 

, ,•;, 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F 
Ve~Head Temp, °F 

inches H20 inches H20 Sample Point inches H20 -
5 1.1 ,ttr 5 ~"1 "jTQ 5 t~ 1. ?<1/ 

~ 

4 1.0 ~s-::; 4 "qq "?<;' ) 4 t--1 'Jf5' -
3 I. L( 755· 3 I~~ "'f )3 3 l-Y '35 t; 

2 1.1' --J>& 2 .. 83 -::S5'? 2 l~3 "1,t-j 

1 l. I ?~>· 1 -Z1 f''-j 1 L <J 7>2-
~ 

--
5 j.'') 5C/Cj 5 

'" 1 
..,5~z 5 t~ 5 f'{I 

4 I . 1 --?<'°0 4 / _ l-( -:r r'5" 4 l --:3 ?r'L' 

3 !, 'l s:<·3 3 ; C!f (, '5~5 3 l-~ s~f' 

2 "7 '-{ J)5 2 1co -"J~C 2 1 . l ?S"Lj -
1 ., (, l ,:;,s~ 1 ~~5 7~3/ 1 f. l ?r) 

-
ll!lll 

~ 

'!",'' -
Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 

Temp. °F oc -·femp. °F oc . Temp. °F Temp. °C 
-

1 /)Cjo ,0-0. 1.. . 1 1 . 

2 '115 (CJ?, 3 ~ i 

~ /)CJf /)rJ, t--r ~ 
>f ~ -

MOISTURE DATA FOR TEST RUNS < THROUGH f --
METER ID: 1-P&M METER Yd: 1.003 BALANCE CHECK WEIGHT: _ 499.8_/_500_ _ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End wt. Start Wt. Diff. 

n,9 41- <-fr:; 1,c; ·'if 9 C,.::; ·Ft IT #1 H202 i66.U -~,D 

1~'-17 'fS.fC, /j_,5 q, C, 7 ~) t/1 #2 H202 ?Zit,/..~ 731-7 
/~19 (:1- 13-::> 1,,5 9-1_ q'-1 57 ,, 

#3 Empty L/r;rr 1- YG'1:2. 

/l/Oq 7t- fs'77 #4 Silica Gel &'br-Z ift"t 
Total 

Pre-Test Leak Check:tM11 CFM@ ./ ~ in. Hg., Post-Test Leak Check:b.1.J,, 5 CFM @_/f __ in. Hg 

.Y1, ~ 9,,~,-.~ R,9 ~ ~ 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 ___,;;~-------------
PERFORMED BY: . Pptrick Whitman TEST DATE: 3/28/2018 
BAR. PRESSURE:_·3_0_. _.l_b ____ TC READOUT ID:----'-'-#4""""""2 ____________ _ 
DP INDICATOR ID: CC-2 TC ID: #058 
DP INDICATOR TYPE:0-1,0" Manometer PITOT TUBE ID: #058 Cp: 0.84 / 
ZERO: ✓ LEVEL: V LEAK CHECK PR_E ________ u_rpp_&/..,...1. -POST-_V __ _ 

t t:'15 ' I Run#: Ps: 

Start: 0"8v] Stop: 0~3 I 
0 J' Velocity Head Temp, °F 

Velocity Head Velocity Head Temp, °F Sample Point inches H20 Sample Point inches H20 Temp, t - Sample Point inches H20 

5 J, J- '3L/b 5 . j <j 3(;'7 5 IV d- ](/,[ 
4 II 3 C/~ 4 ~ tr "3<./ fa 4 / cJ Jr;£/ 
3 /l/ ~l/7 3 .tJJ' 7l/7- 3 I l 71/l-
2 I J ;l/1 2 ~tV Jlf 7 2 /3 JC/~ 
1 j.() JL(6 1 "'?J 3C/G 1 ;:~ 71/b 

5 /. l/ --Ylf,6 5 (c 1 1Vf 5 /c; 3y£ 
4 I I 7C( 7- 4 !.< i,~ JL(t 4 I-;)_ -;ye 
3 I- J.- ?Lt? 3 

I, 11 'JC/£ 3 /./ Jft'?-
2 ~ :J-{ '}lf<( 2 . ';/7 ;(('?- 2 1-0 3 Yb 
1 . rt% Jl/5 1 ,f? JC/?' 1 , cr r 31/'S 

· . 

. J_,:;,.,, 

Heated Line Chiller Temp. Heated Line Chiller Temp. ::=::::..: Line Chiller 
Temp. °F oc Temp. °F oc Te"'J). °F Temp. °C 

1 ·'2 c; ) OQ~ 1 1 
2 Q_q3 o<J. 3 2 i 
J _,,,-z_ci~ <;0. t.../ J ~ 

MOISTURE DATA FOR TEST RUNS ' THROUGH (, 

METER ID: 1-P&M METER Yd: __ ...;..;1 •;..;;;;..00~3:;;..___BALANCE CHECK WEIGHT: _ 499.9_/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

:}'601 ·1 i 1(JOl ~-) 1-0 7·2.- ~6 fh #1 H202 J--'t~--Y '7}} L. 
Of!l 7 16 tf(,{ ')_, f rJ- -::;:r ~b , , 

#2 H202 7<;o ,~ 7 Lf t. t1f 

0~1 l C/1':yy; r?_ ,'5 rlf 7J 5' % 71- #3 Empty L(~ ~-U L-( /(-, ·2 

O<JJ ., JO'f,:H5 #4 Silica Gel i7t.7; 8t7,2-
Total 

Pre-Test Leak Check#·v"'/ CFM@ /?- in. Hg., Post-Test Leak Check:L-?..oos- CFM@ 15 in. Hg 

ti¥~ ~9,.f~},~9~f 
Date of last revision 2/10/2017 
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---------------------------------FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit- 2 -~'---'-"''-----------
PERFORMED BY: Patrick Whitman TEST DATE: 3/28/2018 
BAR. PREssuRE: _____ Jo __ ._/G ____ Tc READOUT ID:_#4_2 _________ _ 

DP INDICATOR ID: CC-2 TC ID: #058 
DP INDICAJOR TYPE:0-10': Manometer PITOT TUBE ID: #058 Cp: 0.84 < 

ZERO: '-/ LEVEL: ✓ LEAK CHECK PR_E ___ fo ____ tJ_//_. __ POST- /ro?tc/ 

Run#: ~ Ps: f. -:Jt;' 

Start: O<g_·L(j_ Stop: {,9.·i9 -
-~ . 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F 

inches H20 inches H20 inches H20 -
5 I~ I )L/"7- 5 ~ s 7. 3Y7- 5 /, --;) 51("7- -
4 j, d-- :; 1/- 4 , ;15 JY1- 4 I I ~Y7- -
3 !l/ ] lj h 3 ~ ?J l JL/ 7- 3 /,? JV'?-
2 /3 7Jl/1 2 , ec;- ]l( /, t ! '-

)l(k, 

1 /, I 3L/ ,b 1 #~? ?l/b 1 /, I 5Y-' -
5 /. I/ ]l/h 5 /, ;) 754£ 5 /, If 3C/?-- -
4 /0 Jl/~ 4 I tf JLf1- 4 13 31/? 
3 I ;;. 3t1r 3 ,7g ] L(C, 3 l --;). ~ L; +-
2 ~ 77- 1 (/ 7- 2 ,?,6 ]L/(:; 2 J., 0 ?VC 
1 , {; 7- .}l/ j,,, 1 '~); 7L/h i 1 . , 97- 7c1r 

}, .. 

--"''• 

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 

Temp. °F oc Temp. °F oc Temp. °F Temp. °C -
1 -;;_ q 1 (J(J. } 1 1 

i · i 1/ - lJd · ~ i i 
ll'!llil 

~ J qJ_ (JO. l ~ '!-~ 

MOISTURE DATA FOR TEST RUNS :ff, THROUGH J: _. 
METER ID: 1-P&M METER Yd: 1.003 BALANCE CHECK WEIGHT: _ 499.9_/_500_ 

~- - ~. 

Dry Gas Meter lmpinget Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End wt. Start Wt. Diff. 

oi_. lf CJ• /Of. :J:J:J l { fl( f7 'f< 7'' i: "#1 ' H2(:)2 12.q.y 7/o. z.. 
a~~: c;q I I~- ~°I'>' J. t; -::,-b 1'1 t;'7- -r, #2 H202 71~-1 7o ~ ~-

e~ ': 0~ 
, 

/)!J,5~0 ;;. <; ~t -:J--:+ S-8 1'' #3 Empty 511.7 ~v:1 

~~:/(5 1 ~p.orgtf #4 Silica Gel 1000.Z 07/,~ 
Total 

- ·/-1:1:1) Pre Test Leak Check. __ CFM@ /2 

l~i, MONTROSE 

in. H . Po g, -T L k h ck:tc- ooC: I 5"' st est ea C e __ CFM @ __ m. Hg 

I I c,,, •jl•-.,ii'> ,ff:,1,.,, 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 ------------PERFORMED BY: Patrick Whitman TEST DATE: 3/28/2018 
BAR. PRESSURE: p tJ , I ? TC READOUT ID:___,.;114__,,;2=-----------DP INDICATOR ID:_C ___ C~--=-2 _____ TC ID: #058 
DP INDICVATOR TYPE:0-10" Manometer PITOT TUBE ID: #058 Cp: 0.84 1 ZERO: __ LEVEL: (/ LEAK CHECK PR_E __ -fuii---rt-.• 1--POST- 6-oi,;;/ 

Run#: cg Ps: f, 1, 
Start: (){).· 5J Stop: Ir) 'il 7 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head 
Temp, °F Sample Point 

Velocity Head 
Temp, °F inches H20 inches H20 inches H20 

5 /~ 7lf?- 5 , g 1 ?Y7- 5 I :)._ ?Vl-4 /I yL/f- 4 , 17 :flt}- 4 /, / 3W 3 /. ··5 --;t;g 3 ~ 8 7- JL/J 3 /3 5c;3' 
2 /.-; "'3Vt- 2 .. sc;- ]l;</ 2 /, 7 sL/f 
1 I I ?lf /,, 1 ; 7!/ 3c;7- 1 !/ JL/r 
5 /Jf "3Y7- 5 1, °3l/7- 5 /I/ 3v+ 
4 I J-. ]l/t- 4 /, ~ 397- 4 ! -:)_ 'J1/? 
3 /. ;). sL/ 7- 3 --19 3Y+- 3 /, -;)_ 5c1g 
2 , "":f) J L/ fa 2 ,, 1-h ]Yt 2 I I - 3Y? -
1 , 67 J(j{t? 1 , 7-f ??l;l 1 ., 91,; 31/~ 

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller Temp. °F oc Temp. °F oc Temp. °F Temp. °C 
1 ;; 9 J,, tJ(J. ;).. 1 1 
2 JL)J ~{;. 3 2 2. 
~ .JJj 7 vo.-;; ~ ~ 

MOISTURE DATA FOR TEST RUNS 'K THROUGH <t 
METER ID: 1-P&M METER Yd: ___ 1._00_3 __ BALANCE CHECK WEIGHT: _ 499.9_/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material EndWt. Start Wt. Diff. 

6'7.'7} ix; .. Mo 1-5 1 t; --::;-7 r-;- 71• #1 H202 t ~-7 1, c)r '1 
01:L/3 l'f /. foo<" ?..{ i0 C{~ s--:r 1'' #2 H202 7{0.7 7 )C-1 
jlj: fJ I C30, tJ.< ~-~ i1 ~I ~t t'' #3 Empty Lftel<i lf(7,} 
1(): {) '} iti7· (:;'i,1 #4 Silica Gel ~cYle j 8'? ,.--; 

Total 
Pre-Test Leak Checkfe-oo{ CFM @ / '3 in. Hg., Post-Test Leak Check:.?i1,tM{ CFM@ If' in. Hg 

,fw~ MONTROSE I t 1~1 /{ t)ll!~j ii I ,t_i,\ jl_ \, 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET -
CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 --~--..a-.---------
PERFORMED BY: Patrick Whitman TEST DATE: 3/28/2018 

BAR. PRESSURE: ? "· /£ TC READOUT ID: #42 ----a.a.~----------
D P INDICATOR ID:-..aa..C ..... C __ -2 _______ TC ID: #058 

DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #058 Cp: 0.84 

ZERO: ,/ LEVEL: V LEAK CHECK PR_E __ ............,..fv;....----c1-. -POST- bi-d: -
Run#: j Ps: + ,)< -
Start: LFlr Stop: Jl-L-[r 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F 
Velocity Head Temp, °F 

inches H20 inches H20 Sample Point inches H20 -
5 /,/ 5?/'9 5 , <Ji ~l;1 5 JI ?'So 
4 /, I ?l/9 4 . tl<l 3c; i 4 / :)., 350 -
3 l t-/ Jc;1 3 f87 3l/7 3 /; Jlfi 

2 I~ tf ?Jl/8 2 " 8' <5'" "350 2 /, d- Jct c; 
1 l I Jl(j 1 ~ ?l/ Jl;q' 1 /0 Jc;'J -.. 
5 /3 ]L/; 5 I~ 31/1 5 !Cf }So 

4 /;) ~c;-o 4 ! tf '35v ~ /,? 35/ 
3 /,~ 3c,"1J 3 ,99 J){/ 3 ;, I 3JZJ 

2 .:;7 Jv1 2 ,7£, ?V'i 2 /, / 31'7 -
1 ,61 1vi 1 ,,?~ ?Cf~ 1 "97- 7~1 --

Heated Line Chiller Temp. Heated Line Chiller Temp. Heated Line Chiller 

Temp. °F oc Temp. °F oc Temp. °F Temp. °C -
1 ;J..qJ tJJ.- d- 1 1 

i ;; 1 'J. 0(1, d- i i 
~ 8-~] rJO,} ~ ~ 

MOISTURE DATA FOR TEST RUNS ?J THROUGH 67 

METER ID: 1-P&M METER Yd: 1.003 BALANCE CHECK WEIGHT: _ 499.9_/_500_ -
Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

10,ir 1/6(), }fl{/ J-s i1b 8'> ~-::;- ? r, #1 H202 <(}f,6 7o2,7 -
10-'-;;, l 1/{; /, 11f :;i..c; i7 i1 t;<! 't' #2 H202 ---101~ 7rJl-6 
/(}.' 17 lf1·'J.1J ;:),) 9t tt/ ,;-g 1'' #3 Empty 6'/0 ,6 6~-·1 -
/;il/7 /5?-'J.l/{ #4 Silica Gel .L \!"Jo J. 'i toou.l 

Total 

p~ - Le k Che k:t-ti-u 1 CFM e Test a C in: H . Post-Test Leak Check:t-~~h~ ( CFM g, /< @ __ in. H g -
fi'1i\ ~ <:?,~}.· ~9 ~ ~ , •• 1 _ 0S1205097 
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Client/Facility: 

SCAQMD METHOD 25.3 
EVACUATED CANISTER SAMPLING DATA 

Desert View Power Date: 3/27/2018 -------"'~---=~------

Unit/Location: Unit 2 Stack Breaching Performed ~y: ___ P_a __ tn ...... · c_k _W __ h ___ itm-------"an ____ _ 

Probe Material ___ Saa,..Saa,.._ ______ Probe Length ___ 3_6_" _____ _ 

Connecting Tubing Material___,;..T__,,;efl~o..a..a,n ___ Connecting Tubing Length_1_2_" ___ _ 

Barometric Pressure 3 ti. / 9' Ambient Temperature ~&,,. / 1.l 5 7U :C 
j. 

Test No. 1A-VOC-U2 1 B-VOC-UI'.{ 
Vial ID M70 M71 
Canister ID 341 :j14 

Time Vacuum 'Time Vacuum Time Vacuum 

Pre-Test Leak Start 
Check· 7s-0 /'6 Jsv --z_o 

Pre-Test Leak Stop J-uv co 
Check I?"<;;>._;) io 
Sample Start ·1-~r1 '?;() f'51/ 7& 
Collection 

ltl-llf J< //J.rt1Lj ;2 ·f-

&/llf 10 11.1/'( IJ_() 

llt2tf /7 /f')f /6 
I{(~{'.( f 'L /(XJlf l'3 

i(J J"? /{') /[/4~ L/lf /(J 

.. 

Sample Stop 
.-----~ 

/tf }-:J Iv /V✓r l({f Iv Collection 
Post -Test Leak Start 

7 Check /u lf I ( u Lf I 1 
Post-T, est Leak Stop 1~-;-) 9 1 Chee~ ro-y; 

t·-'" ,,. 

•.• 

Line Rinse 
'· . -~-~--'i 

Volume 

Comments: ______________________ ....,,.._ ___ _ 

&~\ MONTROSE . I 1. '.I~ -)ll;lll\ q,,Vll 1, 0S834043 
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CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) NOx ppm @3% 02 1- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/27/2018 8:31 28.52 44.39 19.15 5.67 8.83 5.3 1.29 15.57 4.09 11.37 9.4 5624 2.01 0.53 

3/27/2018 8:32 29.09 42.65 20.39 5.42 7.95 5.28 1.43 14.66 4.27 12.02 8.69 5870 2.10 0.81 

~27/2018 8:33 32.41 45.79 21.69 6.08 8.59 566 1.55 14.13 4.07 12.48 8.23 5606 2.19 0.63 
1'@'27/2018 8:34 39.07 53.14 28.44 9.38 12.76 9.5 1.53 13.6 4.43 12.92 7.74 6097 

lr127/2018 8:35 42.77 58.4 33.47 9.24 12.62 10.06 1.44 13.65 4.76 12.87 7.79 6555 1.97 0.69 
~27/2018 8:36 36.82 54.38 26.4 7.56 11.17 7.54 1.21 14.77 4.36 11.91 8.78 6005 1.79 0.53 

~27/2018 8:37 31.5 47.87 22.31 5.18 7.87 5.1 1.18 15.2 4.31 11.58 9.12 5933 1.79 0.51 

27/2018 8:38 28.9 43.11 20.04 4.13 7.46 3.98 1.06 14.92 4.22 11.83 8.9 5807 1.58 0.45 
.a.27/2018 8:39 31.67 45.1 22.78 4.74 7.12 4.74 1.27 14.24 4.38 12.37 8.33 6025 1.81 0.56 

)!27/2018 8:40 36.38 51.44 26.79 5.72 8.09 5.86 1.08 14.14 4.48 12.44 8.24 6169 1.53 0.48 

~27/2018 8:41 35.13 51.17 25.67 5.59 8.14 5.68 1.25 14.56 4.45 12.07 8.61 6121 1.82 0.56 
27/2018 8:42 33.12 48.79 23.44 4.54 7.37 4.47 1.21 14.73 4.31 11.95 8.75 5929 1.78 0.52 

6 27/2018 8:43 33.36 48.35 23.75 4.28 7.25 4.24 1.19 14.49 4.33 12.14 8.55 5964 U2 0.52 
~27/2018 8:44 34.81 50.13 25.15 4.58 7.2 4.6 1.28 14.4 4.4 12.22 8.47 6052 1.84 0.56 
C.,27/2018 8:45 36.42 52.74 25.68 4.91 7.24 4.82 1.36 14.48 4.29 12.18 8.54 5907 1.97 0.58 

3/27/2018 8:46 36.99 52.93 26.76 5.16 7.38 5.19 1.36 14.31 4.4 12.29 8.39 6059 1.95 0.60 

3/27/2018 8:47 37.78 53.25 28.13 4.89 7.05 5.07 1.51 14.09 4.53 12.5 8.2 6236 2.13 0.88 
3/27/2018 8:48 35.32 52.25 24.67 5.12 7.57 4.98 1.43 14.79 4.25 11.89 8.8 5851 2.12 0.61 
3/27/2018 8:49 38.65 55.52 27.72 4.74 7.18 4.73 1.41 14.37 4.37 12.26 8.44 6008 2.03 0.62 
3/27/2018 8:50 36.44 51.12 26.04 4.98 7.01 4.95 1.6 14.03 4.35 12.58 8.14 5985 2.24 0.70 

3/27/2018 8:51 36.1 50.88 25.63 5.69 8.02 5.62 1.62 14.09 4.32 12.48 8.2 5947 2.28 0.70 
3/27/2018 8:52 35.3 49.56 26.25 5.29 7.43 5.47 1.66 14.04 4.53 12.52 8.15 6228 2.33 0.75 
3/27/2018 8:53 34.5 50.66 24.32 5.3 7.78 5.2 1.47 14.68 4.29 12 8.71 5905 2.18 0.63 
3/27/2018 8:54 30.77 45.26 21.27 4.55 7.35 4.38 1.41 14.71 4.21 12 8.73 5790 2.07 0.59 
3/27/2018 8:55 30.78 45.31 20.92 4.92 7.36 4.65 1.37 14.72 4.14 11.94 8.74 5694 2.02 0.57 

~27/2018 8:56 31.81 45.66 23.01 5.22 7.49 5.25 1.34 14.35 4.4 12.24 8.43 6059 1.92 0.59 
27/2018 8:57 38.5 55.53 27.65 6.09 8.78 6.09 1.22 14.42 4.37 12.21 8.49 6016 1.76 0.53 

~27/2018 8:58 36.65 54.99 25.13 6.46 9.69 6.16 1.19 15 4.17 11.72 8.97 5744 1.79 0.50 
0/27/2018 8:59 40.3 57.62 28.42 5.9 8.44 5.79 1.1 14.3 4.29 12.32 8.38 5907 1.57 0.47 
'J;27/2018 9:00 40.37 57.95 29.7 7.24 10.39 7.41 1.24 14.35 4.48 12.25 8.43 6163 1.78 0.56 
~27/2018 9:01 37.53 56.08 27.3 6.6 9.86 6.68 1.13 14.94 4.43 11.8 8.92 6094 1.69 0.50 
l':,?2112018 9:02 35.32 53.67 24.63 5.85 8.89 5.67 0.88 15.2 4.24 11.62 9.12 5840 1.34 0.37 
3/27/2018 9:03 36.02 53.73 25.64 6.04 9.01 5.98 0.97 14.92 4.33 11.83 8.9 5962 1.45 0.42 
3/27/2018 9:04 36.71 54.53 26.24 6.68 9.92 6.64 1.04 14.85 4.35 11.86 8.85 5988 1.54 0.45 
3/27/2018 9:05 38.65 56.94 27.84 6.65 9.8 6.66 1.19 14.73 4.38 11.96 8.75 6033 1.75 0.52 
3/27/2018 9:06 35.55 52.98 24.75 7.04 10.49 6.82 1.28 14.9 4.24 11.85 8.89 5831 1.91 0.54 
3/27/2018 9:07 35.33 51.04 25.22 6.96 10.06 6.91 1.33 14.45 4.34 12.2 8.51 5979 1.92 0.58 
3/27/2018 9:08 35.25 50.36 23.99 7.39 10.56 7 1.44 14.29 4.14 12.32 8.37 5701 2.06 0.60 
3/27/2018 9:09 42.19 58.27 31.09 10.45 14.43 10.72 1.52 13.81 4.49 12.73 7.94 6173 2.10 0.68 
3/27/2018 9:10 41.41 58.97 30.21 9.86 14.04 10.01 1.42 14.24 4.44 12.36 8.33 6111 2.02 0.63 
3/27/2018 9:11 35.05 51.77 25.42 7.6 11.22 7.67 1.41 14.77 4.41 11.91 8.78 6075 2.08 0.82 
3/27/2018 9:12 30.53 45.73 19.9 5.76 8.63 5.22 1.22 14.98 3.97 11.79 8.95 5460 1.83 0.48 
3/27/2018 9:13 37.51 51.49 27.02 7.76 10.65 7.78 1.37 13.73 4.38 12.82 7.86 6033 1.88 0.60 
3/27/2018 9:14 40.69 57.49 29.74 9.31 13.15 9.47 1.38 14.13 4.45 12.41 8.23 6123 1.95 0.61 
3/27/2018 9: 15 39.9 58.98 28.2 7.68 11.35 7.55 1.24 14.78 4.3 11.9 8.79 5919 1.83 0.53 
3/27/2018 9:16 · 35.51 53.06 25.31 6.52 9.74 6.47 1.07 14.94 4.34 11.79 8.92 5970 1.60 0.46 
3/27/2018 9:17 30.99 47.29 21.9 5.14 7.84 5.05 0.92 15.26 4.3 11.55 9.17 5918 1.40 0.40 
3/27/2018 9:18 29.65 44.19 20.45 4.03 7.45 3.87 0.92 14.9 4.2 11.85 8.89 5777 1.37 0.39 
3/27/2018 9:19 31.8 48.32 22.68 4.91 7.60 4.87 1.03 15.2 4.34 11.56 9.12 5974 1.57 0.45 
3/27/2018 9:20 29 43.4 19.37 3.8 7.48 3.53 0.84 14.97 4.07 11.82 8.94 5594 1.28 0.34 
3/27/2018 9:21 35.39 49.07 25.99 5.03 6.97 5.14 1.02 13.87 4.47 12.71 7.99 6152 1.41 0.46 
3/27/2018 9:22 36.23 52.09 25.82 6.67 9.59 6.61 1.04 14.38 4.34 12.23 8.45 5969 1.50 0.45 
3/27/2018 9:23 35.44 52.17 25.84 6.04 8.89 6.13 1.02 14.72 4.44 11.94 8.74 6108 1.50 0.45 
3/27/2018 9:24 31.74 47.78 22.3 4.57 7.53 4.47 1.04 15.05 4.28 11.72 9.01 5886 1.57 0.44 
3/27/2018 9:25 32.25 47.67 22.75 4.29 7.39 4.21 1 14.78 4.29 11.93 8.79 5909 1.48 0.43 
3/27/2018 9:26 34.76 51.42 24.36 4.77 7.4 4.65 1.12 14.79 4.27 11.89 8.8 5871 1.66 0.48 
3/27/2018 9:27 35.26 50.53 25.29 4.94 7.17 4.93 1.29 14.33 4.37 12,31 8.41 6008 1.85 0.56 
3/27/2018 9:28 39.79 56.44 27.2 6.21 8.81 5.91 1.45 14.18 4.16 12.42 8.28 5725 2.06 0.60 
3/27/2018 9:29 42.25 58.35 30.59 8.04 11.10 8.1 1.47 13.81 4.41 12.71 7.94 6065 2.03 0.65 

3/27/2018 9:30 42.12 59.55 30.62 8.49 12.00 8.59 1.43 14.14 4.43 12.44 8.24 6090 2.02 0.63 
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CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 
(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) $02 ppm@3% 021- (Boiler 2) $02 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 
3/27/2018 9:55 41.46 62.52 31.01 11.49 17.33 11.96 1.26 15.08 4.55 11.66 9.03 6265 1.90 0.57 
~7/2018 9:56 29.23 45.82 18.5 5.61 8.79 4.94 1.08 15.67 3.85 11.32 9.48 5302 1.69 0.42 

7/2018 9:57 35.03 49.61 25.05 6.69 9.47 6.66 1.09 14.16 4.35 12.45 8.26 5990 1.54 0.47 
~7/2018 9:58 37.76 53.18 25.08 7.78 10.96 7.19 0.93 14.08 4.04 12.55 8.19 5563 1.31 0.38 
17/2018 9:59 44.55 59.78 33.58 10.64 14.28 11.16 1.01 13.42 4.59 13.11 7.56 6314 1.36 0.46 

3 /2018 10:00 39.17 54.95 27.42 9.04 12.68 8.8 0.99 14.03 4.26 12.56 8.14 5863 1.39 0.42 
1/201810:01 41.32 58.65 30.09 9.21 13.07 9.33 0.94 14.2 4.43 12.38 8.29 6100 1.33 0.42 

/2018 10:02 37.19 53.69 25.78 7.88 11.38 7.6 0.91 14.44 4.22 12.23 8.5 5807 1.31 0.38 
m/201810:03 34.51 50.18 23.88 8.45 12.29 8.14 1.01 14.54 4.21 12.11 8.59 5796 1.47 0.43 

/2018 10:04 36.03 52.39 26.15 8.11 11.79 8.19 1.08 14.54 4.42 12.11 8.59 6079 1.57 0.48 
~/201810:05 28.72 42.17 19.36 7.1 10.43 6.66 1.02 14.68 4.1 12.04 8.71 5645 1.50 0.42 

/2018 10:06 30.49 43.32 21.56 8.52 12.1 8.38 1.28 14.21 4.3 12.39 8.3 5922 1.82 0.55 
~/2018 10:07 32.54 45.76 22.45 9.53 13.4 9.15 1.26 14.06 4.2 12.55 8.17 5779 1.77 0.53 

/201810:08 34.87 49.5 26.02 11.51 16.34 11.95 1.28 14.2 4.54 12.39 8.29 6251 1.82 0.58 
~/201810:09 30.5 44.82 20.74 8.23 12.09 7.79 1.33 14.7 4.14 12.05 8.72 5695 1.95 0.55 
3/27/2018 10:10 32.9 47.88 23.05 7.92 11.53 7.72 1.38 14.55 4.27 12.12 8.6 5869 2.01 0.59 
3/27/201810:11 32.85 47.19 23.08 7.43 10.67 7.26 1.26 14.37 4.28 12.29 8.44 5884 1.81 0.54 
3/27/2018 10:12 34.43 48.87 24.19 7.83 11.11 7.65 1.41 14.2 4.28 12.44 8.29 5885 2.00 0.80 
3/27/2018 10:13 35.9 51.74 25.41 8.74 12.6 8.61 1.42 14.41 4.31 12.22 8.48 5928 2.05 0.61 
3/27/2018 10:14 35.76 51.09 24.74 7.43 10.61 7.15 1.21 14.29 4.21 12.38 8.37 5796 1.73 0.51 
3/27/2018 10:15 37.54 54.63 26.51 8.55 12.44 8.4 1.2 14.55 4.3 12.09 8.6 5915 1.75 0.52 
3/27/2018 1 O: 16 36.82 54.47 25.24 7.79 11.52 7.43 1.1 14.79 4.17 11.95 8.8 5741 1.63 0.46 
3/27/2018 10:17 38.07 55.09 27.93 7.38 10.68 7.53 1.07 14.47 4.47 12.18 8.53 6145 1.55 0.48 
3/27/2018 10:18 35.89 53.05 22.97 7.07 10.45 6.29 0.9 14.78 3.9 11.99 8.79 5360 1.33 0.35 
3/27/2018 10:19 44.75 61.43 33.46 10.56 14.5 10.98 1.05 13.73 4.55 12.82 7.86 6262 1.44 0.48 
3Rf/2018 10:20 40.71 58.3 28.6 9.91 14.19 9.69 0.96 14.32 4.28 12.34 8.4 5884 1.37 0.41 
~/2018 10:21 39.43 56.65 28.36 8.86 12.73 8.87 0.97 14.37 4.38 12.27 8.44 6025 1.39 0.42 
37°2tl2018 10:22 36.83 54.66 25.49 8.01 11.89 7.71 0.9 14.84 4.21 11.87 8.84 5797 1.34 0.38 
3Qlt2018 10:23 37.54 54.59 26.33 7.61 11.07 7.43 0.89 14.54 4.27 12.13 8.59 5875 1.29 0.38 
'3fJ//201810:24 38.14 54.7 27.62 8.18 11.73 8.24 0.99 14.34 4.41 12.29 8.42 6065 1.42 0.44 
3riS"/2018 10:25 38.84 55.4 28.29 7.91 11.28 8.01 14.26 4.43 12.36 8.35 6100 1.43 0.44 
,J;,i,,2018 10:26 36.95 54.21 25.79 8.5 12.47 8.26 1.09 14.67 4.25 12.01 8.7 5847 1.60 0.46 
3/27/2018 10:27 35.99 52.25 26.64 8.06 11.7 8.3 1.18 14.52 4.5 12.14 8.57 6199 1.71 0.53 
3/27/2018 10:28 31.22 46.11 21.27 6.82 10.07 6.47 1.14 14.77 4.15 11.98 8.78 5707 1.68 0.47 
3/27/2018 10:29 32.19 46.47 23.87 7.63 11.01 7.87 1.28 14.44 4.51 12.2 8.5 6212 1.85 0.58 
3/27/2018 10:30 31.06 45.57 21.26 6.37 9.35 6.07 1.34 14.67 4.17 12.07 8.7 5733 1.97 0.56 
3/27/2018 10:31 36.78 52.5 25.91 7.61 10.86 7.46 1.27 14.27 4.29 12.36 8.36 5901 1.81 0.54 
3/27/2018 10:32 38.03 53.6 25.95 8.08 11.39 7.67 1.31 14.09 4.15 12.54 8.2 5716 1.85 0.54 
3/27/2018 10:33 38.85 53.04 28.28 9.13 12.47 9.25 1.38 13.65 4.43 12.92 7.79 6098 1.88 0.61 
3/27/2018 10:34 38.76 55.59 29.14 9.06 12.99 9.48 1.33 14.34 4.58 12.29 8.42 6297 1.91 0.61 
3/27/2018 10:35 31.56 47.96 22.07 6.18 9.39 6.01 1.04 15.2 4.26 11.66 9.12 5857 1.58 0.44 
3/27/2018 10:36 29.06 44.73 19.33 4.98 7.7 4.61 1.03 15.39 4.05 11.49 9.27 5572 1.59 0.42 
3/27/201810:37 33.27 47.23 22.26 4.57 7.1 4.25 1.11 14.2 4.07 12.49 8.29 5603 1.58 0.45 
3/27/2018 10:38 43.79 58.67 32.91 7.44 9.97 7.78 1.1 13.4 4.57 13.18 7.54 6295 1.47 0.50 
3/27/2018 10:39 43.65 62.76 31.78 8.25 11.86 8.36 0.96 14.38 4.43 12.24 8.45 6098 1.38 OA3 
3/27/2018 10:40 37.58 55.82 25.64 5.89 8.75 5.59 0.77 14.85 4.15 11.92 8.85 5715 1.14 0.32 
3/27/2018 10:41 38.08 54.79 26.5 5.62 8.09 5.44 0.8 14.39 4.24 12.28 8.46 5828 1.15 0.34 
3/27/201810:42 36.54 51.58 25.68 5.9 8.33 5.77 0.79 14.12 4.28 12.52 8.22 5887 1.12 0.34 
3/27/2018 10:43 34.95 50.57 24.48 6.5 9.41 6.33 0.85 14.47 4.26 12.18 8.53 5867 1.23 0.36 
3/27/2018 10:44 37.74 53.32 24.84 6.11 8.63 5.6 0.89 14.13 4.01 12.53 8.23 5513 1.28 0.36 
3/27/201810:45 44.27 60.17 33.64 9.25 12.57 9.78 1.15 13.59 4.63 12.95 7.73 6365 1.56 0.53 
3/27/2018 10:46 40.18 58.19 29.1 8.22 11.9 8.28 1.09 14.48 4.41 12.19 8.54 6067 1.58 0.48 
3/27/201810:47 35.81 54 24.22 6.76 10.19 6.36 0.89 15.08 4.12 11.75 9.03 5665 1.34 0.37 
3/27/2018 10:48 36.38 52.9 24.94 6.54 9.51 6.24 1.01 14.54 4.17 12.16 8.59 5743 1.47 0.42 
3/27/2018 10:49 38.3 54.76 27.44 7.74 11.07 7.71 1.09 14.3 4.36 12.35 8.38 6000 1.56 0.48 
3/27/201810:50 37.32 54.27 26.85 7.45 10.83 7.46 1.01 14.54 4.38 12.13 8.59 6026 1.47 0.44 
3/27/2018 10:51 35.5 52 25.77 6.78 9.93 6.85 1.19 14.65 4.42 12.05 8.68 6080 1.74 0.53 
3/27/2018 10:52 33.57 50.79 22.64 6.43 9.73 6.03 1.09 15.13 4.1 11.69 9.07 5648 1.65 0.45 
3/27/2018 10:53 34.56 49.97 23.67 6.47 9.35 6.16 1.14 14.46 4.17 12.22 8.52 5736 1.65 0.48 
3/27/2018 10:54 40.9 57.06 28.79 7.82 10.91 7.66 1.02 13.95 4.28 12.65 8.07 5896 1.42 0.44 
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CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) NOx ppm@3% 02 1- (Boiler 2) NOx (Boiler 2) SO2 ppm @3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/27/2018 11 :33 32.33 48.71 22.77 7.57 11.41 7.42 1.08 15.07 4.29 11.68 9.02 5898 1.63 0.46 

@/201811:34 30.95 45.94 21.61 6.73 9.99 6.54 1.01 14.84 4.25 11.87 8.84 5848 1.50 0.43 
/2018 11 :35 34.27 50.53 24.24 7.72 11.38 7.6 0.94 14.74 4.31 11.94 8.76 5924 1.39 0.40 

~/201811:36 33.92 49.08 23.21 7.36 10.65 7.01 0.79 14.47 4.17 12.16 8.53 5732 1.14 0.33 

t/j.,/201811:37 39.51 54.15 28.12 9.16 12.55 9.07 0.97 13.71 4.33 12.84 7.84 5962 1.33 0.42 
/201811:38 41.64 58.69 30.69 11.71 16.5 12.01 0.81 14.09 4.49 12.43 8.2 6173 1.14 0.36 

1/2018 11 :39 40.39 58.07 27.97 9.1 13.08 8.77 0.61 14.38 4.21 12.24 8.45 5800 0.88 0.26 
/2018 11 :40 42.74 61.06 32.03 9.75 13.93 10.17 0.65 14.29 4.56 12.28 8.37 6278 0.93 0.30 

~7/201811:41 34.63 53.67 24.32 8.13 12.6 7.94 0.64 15.5 4.27 11.35 9.35 5882 0.99 0.27 
3~7/201811:42 32.38 49.29 21.45 6.36 9.68 5.86 0.75 15.22 4.03 11.61 9.14 5548 1.14 0.30 

i/2018 11 :43 36.38 51.68 26.54 8.23 11.69 8.35 0.73 14.21 4.44 12.39 8.3 6110 1.04 0.32 
/201811:44 36.25 53.14 25.94 8.86 12.99 8.82 0.69 14.66 4.36 12.01 8.69 5993 1.01 0.30 

~/201811:45 35.98 54.21 26.1 7.83 11.8 7.9 0.77 15.07 4.41 11.67 9.02 6075 1-16 0.34 
/201811:46 31.99 49.36 21.3 6.6 10.18 6.11 0.81 15.43 4.05 11.44 9.3 5577 1.25 0.33 

~/2018 11 :47 39.22 56.85 27.47 7.71 11.17 7.51 0.87 14.49 4.26 12.13 8.55 5866 1.26 0.37 
3/27/2018 11 :48 38.68 54.26 27.6 9.27 13 9.2 0.97 14.03 4.34 12.57 8.14 5976 1.36 0.42 
3/27/201811:49 38.83 55.21 28.52 10.54 14.99 10.77 1.04 14.22 4.47 12.35 8.31 6152 1.48 0.48 
3/27/2018 11 :50 36.71 55.03 26.91 9.19 13.78 9.37 1.03 14.99 4.46 11.72 8.96 6139 1.54 0.46 
3/27/201811:51 30.03 46.02 20.1 6.94 10.64 6.46 0.9 15.33 4.07 11.53 9.22 5606 1.38 0.37 
3/27/2018 11 :52 35.24 50.54 25.04 7.71 11.06 7.62 1.06 14.34 4.32 12.26 8.42 5951 1.52 0.46 
3/27/2018 11 :53 34.78 49.53 24.94 9.05 12.89 9.03 1.16 14.24 4.36 12.36 8.33 6006 1.65 0.51 
3/27/2018 11 :54 38.2 54.62 27.18 9.14 13.07 9.05 1.22 14.3 4.33 12.29 8.38 5960 1.74 0.53 
3/27/2018 11 :55 38.39 54.07 26.99 8.86 12.48 8.67 1.01 14.08 4.28 12.49 8.19 5889 1.42 0.43 
3/27/2018 11 :56 42.97 59.39 31.4 10.37 14.33 10.54 0.98 13.82 4.45 12.72 7.95 6121 1.35 0.44 
3/27/201811:57 42.91 62.55 31.16 10.44 15.22 10.55 0.8 14.58 4.42 12.03 8.62 6083 1.17 0.35 

~/201811:58 36.24 52.83 25.55 8.05 11.73 7.9 0.75 14.58 4.29 12.09 8.62 5905 1.09 0.32 
/201811:59 37.32 53.49 27.41 8.31 11.91 8.49 0.75 14.33 4.47 12.29 8.41 6153 1.07 0.34 

~/2018 12:00 34.71 51.22 24.04 7.87 11.61 7.58 0.74 14.76 4.22 11.94 8.77 5801 1.09 0.31 
3.S.712018 12:01 35.98 53.71 25.51 7.71 11.51 7.6 0.74 14.93 4.32 11.75 8.91 5938 1.10 0.32 
36112018 12:02 34.17 50.34 24.51 6.81 10.03 6.8 0.64 14.73 4.37 11.97 8.75 6008 0.94 0.28 
~/2018 12:03 31.9 47.82 22.9 6.69 10.03 6.68 0.78 14.99 4.37 11.73 8.96 6012 1.17 0.34 
-lri712018 12:04 31.05 47.34 21.42 6.16 9.39 5.91 0.74 15.25 4.2 11.57 9.16 5777 1.13 0.31 
3/27/2018 12:05 33.63 50.21 24.92 5.92 8.84 6.1 0.68 14.93 4.51 11.78 8.91 6206 1.02 0.31 
3/27/2018 12:06 31.04 49.04 21.92 5.63 8.89 5.53 0.75 15.8 4.3 11.19 9.57 5916 1.18 0.32 
3/27/201812:07 30.61 46.28 21.32 5.08 7.68 4.92 0.85 15.12 4.24 11.71 9.06 5834 1.29 0.36 
3/27/2018 12:08 31.99 48.08 22.3 6.95 10.45 6.74 1.11 15.03 4.24 11.7 8.99 5840 1.67 0.47 
3/27/2018 12:09 33.24 48.85 23.16 7.34 10.79 7.12 0.99 14.7 4.24 11.97 8.72 5836 1.45 0.42 
3/27/2018 12:10 38.9 54.19 27.97 9.01 12.55 9.01 1.18 13.93 4.38 12.64 8.05 6022 1.64 0.52 
3/27/2018 12:11 47.13 66.53 34.3 12.69 17.91 12.85 1.13 14.12 4.43 12.44 8.22 6096 1.60 0.50 
3/27/2018 12:12 45.22 66.08 34.31 10.73 15.68 11.33 1.04 14.61 4.62 12 8.65 6355 1.52 0.48 
3/27/2018 12:13 36.73 56.19 24.59 7.69 11.77 7.16 0.96 15.3 4.07 11.54 9.2 5607 1.47 0.39 
3/27/2018 12:14 39.79 56.53 29.18 8.79 12.49 8.97 1.01 14.21 4.46 12.39 8.3 6143 1.43 0.45 
3/27/2018 12:15 40.26 59.71 28.57 9.88 14.65 9.76 1 14.83 4.32 11.84 8.83 5945 1.48 0.43 
3/27/2018 12:16 35.6 53.1 25.22 8.22 12.26 8.1 0.94 14.92 4.31 11.8 8.9 5934 1.40 0.41 
3/27/2018 12:17 36.3 52.74 24.73 7.38 10.72 6.99 0.65 14.53 4.15 12.13 8.58 5706 0.94 0.27 
3/27/2018 12:18 44.53 61.79 31.54 10.25 14.22 10.1 0.75 13.88 4.31 12.69 8 5933 1.04 0.32 
3/27/2018 12:19 43.49 60.77 31.38 11.64 16.27 11.69 0.77 13.97 4.39 12.55 8.09 6044 1.08 0.34 
3/27/2018 12:20 39.29 55.33 28.69 10.16 14.31 10.32 0.64 14.08 4.45 12.47 8.19 6117 0.90 0.28 
3/27/2018 12:21 37 53.8 25.86 9.21 13.39 8.96 0.65 14.54 4.25 12.08 8.59 5855 0.95 0.28 
3/27/2018 12:22 35.38 50.87 24.5 8.34 11.99 8.04 0.71 14.38 4.22 12.25 8.45 5801 1.02 0.30 
3/27/2018 12:23 38.49 54.46 27.07 9.17 12.98 8.97 0.78 14.15 4.28 12.42 8.25 5890 1.10 0.33 
3/27/201812:24 39.67 56.09 28.26 9.5 13.43 9.42 0.86 14.14 4.34 12.43 8.24 5967 1.22 0.37 
3/27/2018 12:25 37.94 54.59 27.88 9.12 13.12 9.32 0.68 14.39 4.47 12.21 8.46 6155 0.98 0.30 
3/27/2018 12:26 34.33 52.43 23.16 8.24 12.58 7.73 0.8 15.27 4.11 11.52 9.18 5651 1.22 0.33 
3/27/2018 12:27 33.35 48.38 23.15 7.37 10.69 7.12 0.82 14.51 4.23 12.15 8.56 5815 1.19 0.35 
3/27/2018 12:28 37.73 53.56 26.38 8.21 11.65 7.99 1 14.2 4.26 12.39 8.29 5857 1.42 0.43 
3/27/2018 12:29 40.11 56.18 27.83 9.29 13.01 8.97 0.94 14.01 4.22 12.56 8.12 5812 1.32 0.40 
3/27/2018 12:30 43.39 60.4 31.46 10.11 14.07 10.2 1.1 13.92 4.41 12.61 8.04 6074 1.53 0.49 
3/27/2018 12:31 40.71 58.02 28.93 8.95 12.76 8.85 0.99 14.25 4.33 12.32 8.34 5953 1.41 0.43 

3/27/2018 12:32 33.73 48.77 23.75 7.92 11.45 7.76 1.02 14.46 4.29 12.15 8.52 5899 1.47 0.44 
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37.00 53.76 26.29 

kdscfh 5940.10 
%dry 8.60 
% dry 12.09 
ppm dry 37.00 
ppm@3% 02 53.76 

lb/hr 26.29 
ppm dry 8.48 
ppm@3% 02 12.30 

lb/hr 8.39 
ppm dry 0.87 
ppm@3% 02 1.27 

lb/hr 0.38 

j t t j ' t ( I l j I t t I I I I j I 1 ( I t 
8.48 12.30 8.39 0.87 12.09 8.60 5940.10 1.27 0.38 



CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 
(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 
3/27/201812:55 39.19 54.76 28.21 8.75 12.23 8.76 1.03 13.97 4.38 12.57 8.09 6029 1.44 0.45 
3/27/2018 12:56 38.04 54.21 27 10.39 14.81 10.26 0.9 14.25 4.32 12.3 8.34 5946 1.28 0.39 
~7/2018 12:57 35.86 51.85 24.85 9.74 14.08 9.39 0.86 14.46 4.22 12.13 8.52 5804 1.24 0.36 

7/2018 12:58 38.15 54.15 27.01 9.41 13.36 9.27 0.79 14.2 4.31 12.34 8.29 5931 1.12 0.34 
~7/2018 12:59 39.82 56.7 28.69 9.87 14.06 9.89 0.83 14.24 4.39 12.32 8.33 6035 1.18 0.36 
~71201813:00 39.01 56.04 27.79 9.31 13.37 9.23 0.67 14.37 4.34 12.23 8.44 5966 0.96 0.29 
~7/2018 13:01 38.67 55.46 26.31 8.95 12.84 8.47 0.65 14.34 4.14 12.25 8.42 5699 0.93 0.27 
~7/2018 13:02 38.82 55.32 29 10.32 14.71 10.73 0.78 14.25 4.55 12.28 8.34 6258 1.11 0.35 
~7/2018 13:03 33.79 51.04 23.05 8.21 12.4 7.79 0.61 15.11 4.15 11.62 9.05 5714 0.92 0.25 
~7/2018 13:04 31.31 46.28 22.95 7.64 11.29 7.79 0.73 14.78 4.46 11.88 8.79 6140 1.08 0.33 if /2018 13:05 28 42.76 18.96 6.46 9.87 6.09 0.7 15.27 4.12 11.54 9.18 5671 1.07 0.29 

7/2018 13:06 33.39 48.43 22.61 6.68 9.69 6.29 0.93 14.51 4.12 12.13 8.56 5671 1.35 0.38 
7/2018 13:07 41.39 56.64 31.25 9.43 12.9 9.91 1.01 13.69 4.6 12.85 7.82 6324 1.38 OA6 

~7/2018 13:08 38.34 55.84 27.08 9.99 14.55 9.82 1.04 14.56 4.3 12.04 8.61 5916 1.51 0.45 
W7/2018 13:09 37.65 55.24 25.68 8.31 12.19 7.88 0.99 14.67 4.15 11.97 8.7 5712 1.45 0.41 
3/27/2018 13:10 40.91 56.9 28.24 9.13 12.7 8.77 1.08 13.91 4.2 12.63 8.03 5782 1.50 0.45 
3/27/201813:11 43.84 59.14 31.5 12.02 16.21 12.02 1.24 13.49 4.37 13.02 7.63 6018 1.67 0.54 
3/27/2018 13: 12 47.32 64.71 34.65 12.59 17.22 12.83 1.24 13.67 4.46 12.82 7.81 6134 1.70 0.55 
3/27/2018 13:13 43.46 63.3 31.14 10.85 15.8 10.82 1.12 14.56 4.36 12.02 8.61 6002 1.63 0.49 
3/27/2018 13:14 34.19 49.84 24.21 7.55 11.01 7.44 1.05 14.58 4.31 12.05 8.62 5931 1.53 0.45 
3/27/2018 13:15 34.62 50.1 23.95 7.73 11.19 7.44 1.1 14.47 4.21 12.18 8.53 5794 1.59 0.46 
3/27/2018 13: 16 36.7 53.06 26.08 8.01 11.58 7.92 1.09 14.46 4.33 12.14 8.52 5953 1.58 0.47 
3/27/2018 13: 17 34.74 50.76 25.04 7.2 10.52 7.22 0.97 14.61 4.39 12.01 8.65 6037 1.42 0.43 
3/27/2018 13:18 32.72 48.05 22.65 6.38 9.37 6.14 0.82 14.68 4.21 11.98 8.71 5797 1.20 0.35 
3/27/2018 13:19 37.92 54.48 27.79 6.72 9.65 6.85 0.75 14.37 4.46 12.21 8.44 6139 1.08 0.33 
~7/2018 13:20 36.91 55.24 26.38 6.96 10.42 6.92 0.56 14.97 4.35 11.75 8.94 5987 0.84 0.24 

7/2018 13:21 35.12 52.74 24.03 6.1 9.16 5.81 0.46 15.02 4.16 11.73 8.98 5730 0.69 0.19 
3!'!!7/2018 13:22 36.82 53.41 26.78 6.62 9.6 6.7 0.68 14.51 4.43 12.11 8.56 6091 0.99 0.30 
027/2018 13:23 33.26 49.65 23.15 6.82 10.18 6.6 0.61 14.93 4.24 11.77 8.91 5830 0.91 0.26 
@712018 13:24 34.6 51.19 25.4 6.34 9.38 6.48 0.7 14.79 4.47 11.88 8.8 6149 1.04 0.31 
3.LSZ7/2018 13:25 31.96 47.95 22.17 5.68 8.52 5.48 0.7 15 4.22 11.74 8.97 5810 1.05 0.30 
N 

Average 36.98 53.39 26.25 8.39 12.09 8.29 0.86 12.14 8.52 5935.48 1.24 0.37 

Flow kdscfh 5935.48 
02 %dry 8.52 
CO2 % dry 12.14 
NOx ppm dry 36.98 
NOx ppm@3% 02 53.39 

NOx lb/hr 26.25 
SO2 ppm dry 8.39 
SO2 ppm@3% 02 12.09 

SO2 lb/hr 8.29 
co ppm dry 0.86 
co ppm@3% 02 1.24 

co lb/hr 0.37 
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j I I I I I I ' I I I • I I I I I I • I I t t • I I ' (Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) NOx ppm @3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-
Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/27/2018 13:40 28.65 44.75 19.66 5.08 7.93 4.85 0.83 15.62 4.18 11.3 9.44 5747 1.30 0.35 
3/27/2018 13:41 27.35 41.42 19.73 4.52 7.57 4.54 0.86 15.14 4.39 11.61 9.08 6043 1.30 0.38 
~7/2018 13:42 29.42 45.13 20.61 4.49 7.67 4.38 0.82 15.34 4.26 11.49 9.23 5868 1.26 0.35 

7/2018 13:43 30.54 45.56 20.95 4.37 7.46 4.17 0.93 14.92 4.18 11.79 8.9 5747 1.39 0.39 
~7/2018 13:44 36.54 51.38 24.7 5.29 7.44 4.98 0.92 14.06 4.11 12.52 8.17 5662 1.29 0.38 
~7/2018 13:45 44.69 60.1 32.35 8.93 12.01 8.99 1.13 13.45 4.41 13.03 7.59 6063 1.52 0.50 
~7/2018 13:46 52.79 71.59 39.14 10.82 14.67 11.16 1.19 13.56 4.51 12.94 7.7 6211 1.61 0.54 
~7/2018 13:47 49.12 68.37 34.2 9.91 13.79 9.6 1.18 13.92 4.24 12.61 8.04 5832 1.64 0.50 
~7/2018 13:48 51.88 70.51 38.43 10.18 13.84 10.49 1.42 13.59 4.51 12.9 7.73 6205 1.93 0.64 
~7/201813:49 46.67 65.52 33.17 10.1 14.18 9.99 1.54 14.04 4.33 12.51 8.15 5953 2.16 0.67 
3/27/2018 13:50 43.54 60.46 30.91 9.11 12.65 9 1.56 13.89 4.32 12.65 8.01 5947 2.17 0.67 
~7/2018 13:51 40.89 58.37 29.68 9.71 13.86 9.81 1.65 14.27 4.42 12.29 8.36 6080 2.36 0.73 
3/ 7/2018 13:52 35.07 49.98 24.13 7.83 11.16 7.49 1.72 14.25 4.19 12.35 8.34 5762 2.45 0.72 
~7/201813:53 35.3 49.06 24.96 9.13 12.69 8.98 1.91 13.9 4.3 12.66 8.02 5923 2.65 0.82 

7/201813:54 39.72 55.12 28.2 10 13.88 9.88 1.95 13.88 4.32 12.64 8 5946 2.71 0.84 
3/27/2018 13:55 41.01 56.55 30.4 9.86 13.6 10.17 1.87 13.79 4.51 12.74 7.92 6210 2.58 0.84 
3/27/2018 13:56 33.3 47.46 21.82 8.95 12.76 8.16 1.77 14.25 3.99 12.33 8.34 5489 2.52 0.71 
3/27/2018 13:57 40.05 54.15 31.26 9.9 13.38 10.75 1.78 13.52 4.75 12.95 7.66 6537 2.41 0.85 
3/27/2018 13:58 29.85 45.05 21.45 8.84 13.34 8.84 1.77 15.09 4.37 11.63 9.04 6019 2.67 0.77 
3/27/2018 13:59 24.24 36.93 16.46 6.07 9.25 5.73 1.44 15.23 4.13 11.59 9.15 5686 2.19 0.60 
3/27/201814:00 28.3 40.56 19.59 6.22 8.91 5.99 1.47 14.33 4.21 12.3 8.41 5799 2.11 0.62 
3/27/2018 14:01 33.3 47.42 22.84 8.51 12.12 8.12 1.57 14.24 4.17 12.33 8.33 5745 2.24 0.66 
3/27/2018 14:02 35.14 48.68 24.25 8.78 12.16 8.43 1.51 13.85 4.2 12.68 7.98 5781 2.09 0.63 
3/27/2018 14:03 39.96 55.41 29.96 9.69 13.44 10.11 1.54 13.87 4.56 12.62 7.99 6280 2.14 0.70 
3/27/2018 14:04 35.72 50.15 24.42 8.22 11.54 7.82 1.52 14.04 4.16 12.58 8.15 5727 2.13 0.83 tr ,2018 14:05 41.64 58.46 29.41 10.65 14.95 10.46 1.47 14.04 4.3 12.5 8.15 5915 2.06 0.63 

7/2018 14:06 35.76 50.8 24.86 8.63 12.26 8.35 1.38 14.21 4.23 12.36 8.3 5823 1.96 0.58 
M7/201814:07 33.82 47.59 22.11 8.32 11.71 7.57 1.52 14.07 3.98 12.5 8.18 5475 2.14 0.60 
81127/2018 14:08 39.65 53.08 28.42 10.13 13.56 10.1 1.72 13.39 4.36 13.11 7.53 6004 2.30 0.75 
8f7!2018 14:09 42.84 59.22 31.38 10.87 15.02 11.08 1.68 13.82 4.46 12.7 7.95 6136 2.32 0.75 
...Jo. 

A~age 37.56 52.96 26.65 8.44 11.96 8.33 1.45 12.41 8.26 5920.50 2.05 0.63 

Flow kdscfh 5920.50 
02 % dry 8.26 
CO2 % dry 12.41 
NOx ppm dry 37.56 
NOx ppm@3%O2 52.96 

NOx lb/hr 26.65 
SO2 ppm dry 8.44 
SO2 ppm@3% 02 11.96 

SO2 lb/hr 8.33 
co ppm dry 1.45 
co ppm@3% 02 2.05 

co lb/hr 0.63 



CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) S02 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 
(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) S02 ppm@3% 021- (Boiler 2) S02 CO ppm 1- ppm@3% 021 (Boiler 2) co CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 
3/28/2018 8:02 31.72 46.46 21.82 7.2 10.55 6.89 1.76 14.65 4.19 11.98 8.68 5763 2.58 0.74 
3/28/2018 8:03 34.95 49.93 22.99 8.46 12.09 7.74 1.78 14.29 4 12.28 8.37 5510 2.54 0.71 

~28/2018 8:04 42.21 56.85 32.32 10.86 14.63 11.57 1.66 13.47 4.66 12.99 7.61 6413 2.24 0.77 
28/2018 8:05 37.3 54.06 26.37 10.11 14.65 9.94 1.51 14.49 4.3 12.08 8.55 5921 2.19 0.65 

~28/2018 8:06 33.65 49.49 23.11 7.81 11.49 7.46 1.43 14.71 4.18 11.91 8.73 5753 2.10 0.60 
~28/2018 8:07 35.09 50.33 24.26 8.29 11.89 7.97 1.45 14.34 4.21 12.22 8.42 5790 2.08 0.61 
'8728/2018 8:08 36.49 52.85 27.24 9.16 13.27 9.51 1.45 14.48 4.54 12.06 8.54 6253 2.10 0.66 
~28/2018 8:09 29.09 44.58 19.55 6.9 10.57 6.45 1.34 15.33 4.09 11.46 9.22 5630 2.05 0.55 
~28/2018 8:10 31.69 45.82 22.58 6.55 9.47 6.49 1.43 14.46 4.34 12.12 8.52 5967 2.07 0.62 
).t28/2018 8:11 37.09 53.98 26.84 7.95 11.57 8.01 1.43 14.55 4.41 12.04 8.6 6062 2.08 0.63 
6/28/2018 8:12 32.85 48.64 23.51 6.72 9.95 6.69 1.39 14.81 4.36 11.84 8.81 5994 2.06 0.61 

~28/2018 8:13 36.37 54.3 24.03 6.84 10.21 6.29 1.51 14.93 4.02 11.75 8.91 5534 2.25 0.61 
28/2018 8:14 41.56 57.67 30.16 9.52 13.21 9.61 1.67 13.88 4.42 12.61 8 6078 2.32 0.74 

~28/2018 8:15 37.49 53.01 27.49 9.68 13.69 9.88 1.72 14.14 4.46 12.39 8.24 6142 2.43 0.77 
(l:128/2018 8:16 35.74 51.3 25.12 8.26 11.86 8.08 1.71 14.35 4.28 12.21 8.43 5888 2.45 0.73 
3/28/2018 8:17 38.5 54.39 27.18 9 12.72 8.84 1.72 14.13 4.3 12.41 8.23 5913 2.43 0.74 
3/28/2018 8:18 41.38 59.69 29.74 10.57 15.25 10.57 1.72 14.42 4.37 12.13 8.49 6019 2.48 0.75 
3/28/2018 8:19 37.92 54.13 26.13 8.38 11.96 8.03 1.63 14.27 4.19 12.27 8.36 5772 2.33 0.68 
3/28/2018 8:20 38.41 54.14 27.42 9.65 13.6 9.59 1.64 14.09 4.35 12.41 8.2 5980 2.31 0.71 
3/28/2018 8:21 39.31 54.5 27.35 9.42 13.06 9.12 1.68 13.87 4.23 12.66 7.99 5827 2.33 0.71 
3/28/2018 8:22 43.46 60.12 31.09 11.17 15.45 11.12 1.68 13.83 4.35 12.64 7.96 5992 2.32 0.73 
3/28/2018 8:23 42 58.69 30.42 10.44 14.59 10.52 1.6 13.97 4.41 12.51 8.09 6066 2.24 0.71 
3/28/2018 8:24 
3/28/2018 8:25 
3/28/2018 8:26 31.04 44.48 21.59 6.95 9.96 6.72 1.41 14.33 4.23 12.24 8.41 5825 2.02 0.60 

~8/2018 8:27 34.32 48.79 25.25 8.14 11.57 8.33 1.37 14.22 4.48 12.3 8.31 6163 1.95 0.61 
8/2018 8:28 31.41 47.25 21.57 7.73 11.63 7.38 1.23 15.04 4.18 11.66 9 5751 1.85 0.51 

0128/2018 8:29 32.46 47.59 23.2 7.21 10.57 7.17 1.14 14.66 4.35 11.92 8.69 5987 1.67 0.50 
0/28/2018 8:30 31.68 47.06 21.48 7.38 10.96 6.96 1.25 14.85 4.13 11.81 8.85 5680 
~28/2018 8:31 32.43 46.29 24.04 8.23 11.75 8.49 1.24 14.27 4.51 12.28 8.36 6208 -M'lM'age 35.99 51.66 25.49 8.52 12.22 8.41 1.52 12.19 8.45 5924.32 2.21 0.66 

Flow kdscfh 5924.32 
02 % dry 8.45 
CO2 % dry 12.19 
NOx ppm dry 35.99 
NOx ppm@3% 02 51.66 

NOx lb/hr 25.49 
S02 ppm dry 8.52 
S02 ppm@3%02 12.22 

S02 lb/hr 8.41 
co ppm dry 1.52 
co ppm@3% 02 2.21 

co lb/hr 0.66 
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(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow (Boiler 2) NOx ppm @3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 3/28/2018 8:50 47.07 64.27 36.14 11.76 16.06 12.56 1.2 13.65 4.67 12.8 7.79 6431 1.64 0.56 3/28/2018 8:51 35.16 52.14 24.04 8.31 12.32 7.91 1.21 14.83 4.16 11.82 8.83 5727 1.79 0.50 ~28/2018 8:52 31.35 45.4 21.33 6.25 9.05 5.92 1.3 14.48 4.14 12.11 8.54 5699 1.88 0.54 28/2018 8:53 33.35 46.67 23.43 6.5 9.1 6.35 1.35 14 4.28 12.52 8.11 5884 1.89 0.58 )3f2812018 8:54 37.72 53 26.07 7.35 10.33 7.07 1.4 14.05 4.21 12.45 8.16 5789 1.97 0.59 ({1128/2018 8:55 38.88 54.8 27.44 7.9 11.13 7.76 1.45 14.09 4.3 12.43 8.2 5912 2.04 0.62 <.a'28/2018 8:56 36.95 52 27.02 7.69 10.82 7.82 1.51 14.07 4.45 12.48 8.18 6126 2.12 0.67 ~28/2018 8:57 30.35 44.75 20.3 6.3 9.29 5.86 1.41 14.74 4.07 11.9 8.76 5603 2.08 0.57 .lS/28/2018 8:58 33.05 47.48 23.33 5.54 7.96 5.44 1.49 14.37 4.3 12.2 8.44 5912 2.14 0.64 :j'28/2018 8:59 29.83 42.61 20.25 5.56 7.94 5.25 1.66 14.29 4.13 12.3 8.37 5687 2.37 0.69 13/28/2018 9:00 34.79 48.01 25.29 6.02 8.31 6.09 1.59 13.8 4.42 12.69 7.93 6089 2.19 0.70 J2812018 9:01 33.76 48 23.66 6.61 9.4 6.44 1.66 14.22 4.27 12.34 8.31 5870 2.36 0.71 i3 28/2018 9:02 34.77 51.39 25.48 6.47 9.56 6.6 1.44 14.78 4.46 11.84 8.79 6138 2.13 °'64 ~28/2018 9:03 30.97 48 20.37 4.9 7.75 4.48 1.2 15.5 4 11.36 9.35 5509 1.86 0.48 ~28/2018 9:04 32.09 47.47 23.75 4.61 7.4 4.75 1.32 14.79 4.5 11.87 8.8 6198 1.95 0.59 3/28/2018 9:05 27.86 43.18 18.44 4.22 7.75 3.89 1.04 15.5 4.03 11.38 9.35 5544 1.61 0.42 3/28/2018 9:06 30.77 44.13 21.32 3.83 7.17 3.69 1.22 14.34 4.22 12.26 8.42 5803 1.75 0.51 3/28/2018 9:07 38.07 54.3 27.03 5.35 7.63 5.28 1.16 14.26 4.32 12.28 8.35 5946 1.65 0.50 3/28/2018 9:08 42.24 58.84 29.91 5.52 7.69 5.44 1.06 13.93 4.31 12.62 8.05 5932 1.48 0.46 3/28/2018 9:09 42.8 60.9 31.11 7.21 10.26 7.29 1.18 14.23 4.42 12.29 8.32 6089 1.68 0.52 3/28/2018 9:10 39.37 57.25 27 5.98 8.7 5.71 1.18 14.54 4.17 12.09 8.59 5744 1.72 0.49 3/28/2018 9: 11 39.67 56.36 28.78 5.92 8.41 5.98 1.08 14.21 4.42 12.33 8.3 6077 1.53 0.48 3/28/2018 9: 12 36.33 52.61 25.32 5.65 8.18 5.48 1.17 14.48 4.24 12.12 8.54 5838 1.69 0.50 3/28/2018 9:13 38.73 56.04 26.18 5.85 8.47 5.5 1.35 14.47 4.11 12.13 8.53 5662 1.95 0.56 3/28/2018 9:14 41.79 58.67 29.07 6.21 8.72 6.01 1.32 14.04 4.23 12.5 8.15 5827 1.85 0.58 3/28/2018 9:15 39.73 54.75 29.23 6.87 9.47 7.03 1.44 13.78 4.48 12.73 7.91 6162 1.98 0.64 ~28/2018 9:16 35.9 51.95 25.13 6.47 9.36 6.3 1.59 14.47 4.26 12.11 8.53 5864 2.30 0.68 ~28/2018 9:17 36.03 52.31 24.19 5.66 8.22 5.29 1.37 14.52 4.09 12.1 8.57 5623 1.99 0.56 0/28/2018 9: 18 39.35 53.85 28.43 6.68 9.14 6.72 1.72 13.69 4.4 12.82 7.82 6052 2.35 0.76 dJ28/2018 9:19 41.89 59 28.66 8.76 12.34 8.34 1.58 14.08 4.16 12.44 8.19 5731 2.23 0.66 ...,.1,. 

Ahl-age 36.35 52.00 25.59 6.40 9.26 6.28 1.36 12.24 8.41 5882.27 1.94 0.58 
Flow kdscfh 5882.27 
02 % dry 8.41 
CO2 %dry 12.24 
NOx ppm dry 36.35 
NOx ppm@3% 02 52.00 

NOx lb/hr 25.59 
SO2 ppm dry 6.40 
SO2 ppm@3% 02 9.26 

SO2 lb/hr 6.28 
co ppm dry 1.36 
co ppm@3% 02 1.94 

co lb/hr 0.58 



CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/28/2018 9:34 4214 57.71 30.05 10.99 15.05 10.9 1.35 13.7 4.34 12.8 7.83 5973 1.85 0.59 

3/28/2018 9:35 42.04 58.61 29.66 9.74 13.58 9.56 1.44 13.94 4.29 12.58 8.06 5909 2.01 0.62 

~28/2018 9:36 42.59 59.33 28.88 9.28 12.93 8.75 1.55 13.93 4.13 12.6 8.05 5679 2.16 0.64 

"'3128/2018 9:37 51.91 70.45 37.98 10.75 14.59 10.94 1.63 13.57 4.45 12.92 7.71 6129 2.21 0.73 

~28/2018 9:38 45.62 65.12 32.71 10.21 14.57 10.19 1.62 14.27 4.36 12.27 8.36 6006 2.31 0.71 

~28/2018 9:39 35.19 51.84 24.01 7.51 11.06 7.13 1.6 14.73 4.15 11.93 8.75 5715 2.36 0.66 

~28/2018 9:40 32.28 46.34 21.35 6.91 9.92 6.36 1.71 14.35 4.03 12.24 8.43 5541 2.45 0.69 

28/2018 9:41 37.63 52.09 28.68 8.41 11.64 8.92 1.78 13.84 4.64 12.64 7.97 6385 2.46 0.83 

~28/2018 9:42 31.36 47.41 20.59 7.12 10.76 6.5 1.6 15.12 4 11.62 9.06 5499 2.42 0.64 

~28/2018 9:43 32.95 46.74 24.63 6.33 8.98 6.58 1.63 14.18 4.55 12.37 8.28 6260 2.31 0.74 

128/2018 9:44 28.27 42.45 18.43 6.32 9.49 5.73 1.58 15.02 3.97 11.73 8.98 5462 2.37 0.63 

28/2018 9:45 32.41 45.79 22.36 6.47 9.14 6.21 1.59 14.13 4.2 12.42 8.23 5780 2.25 0.67 

6 28/2018 9:46 31.73 45.58 21.98 6.8 9.77 6.55 1.58 14.37 4.22 12.19 8.44 5802 2.27 0.67 

~28/2018 9:47 30.97 44.1 21.43 5.8 8.26 5.58 1.41 14.24 4.21 12.32 8.33 5795 2.01 0.59 

C.,28/2018 9:48 34.53 47.88 25.01 6.19 8.58 6.24 1.45 13.87 4.41 12.67 7.99 6066 2.01 0.64 

3/28/2018 9:49 31.51 45.38 20.91 6.36 9.16 5.87 1.31 14.4 4.04 12.2 8.47 5559 1.89 0.53 

3/28/2018 9:50 41.14 56.69 29.02 6.82 9.4 6.69 1.24 13.78 4.29 12.72 7.91 5909 1.71 0.53 

3/28/2018 9:51 40.23 55.69 28.88 7.46 10.33 7.45 1.27 13.84 4.37 12.66 7.97 6014 1.76 0.56 

3/28/2018 9:52 36.06 50.67 25.1 6.76 9.5 6.55 1.3 14.05 4.24 12.49 8.16 5830 1.83 0.55 

3/28/2018 9:53 37.24 52.74 26.73 6.76 9.57 6.75 1.21 14.16 4.37 12.38 8.26 6013 1.71 0.53 

3/28/2018 9:54 35.74 52.27 24.47 6.21 9.08 5.91 1.29 14.62 4.17 11.99 8.66 5734 1.89 0.54 

3/28/2018 9:55 35.51 51.14 24.69 6.09 8.77 5.89 1.34 14.4 4.23 12.19 8.47 5824 1.93 0.57 

3/28/2018 9:56 33.86 49.8 23.81 6.18 9.09 6.05 1.24 14.71 4.28 11.91 8.73 5891 1.82 0.53 

3/28/2018 9:57 34 49.2 23.38 5.69 8.23 5.44 1.21 14.47 4.19 12.16 8.53 5761 1.75 0.51 

3/28/2018 9:58 34.75 49.13 24.35 6.61 9.35 6.44 1.29 14.14 4.27 12.44 8.24 5869 1.82 0.55 

~28/2018 9:59 36.13 51.45 26.13 7.14 10.17 7.18 1.31 14.24 4.4 12.3 8.33 6057 1.87 0.58 

8/201810:00 34.41 49.75 23.58 6.35 9.18 6.05 1.29 14.46 4.17 12.15 8.52 5739 1.87 0.54 

lDJ8/2018 10:01 33.88 49.79 24.29 6.69 9.83 6.67 1.26 14.7 4.36 11.9 8.72 6004 1.85 0.55 

m812018 10:02 31.7 47.09 21.8 5.86 8.7 5.61 1.07 14.85 4.19 11.86 8.85 5759 'L59 0.45 

~8/2018 10:03 33.74 48.71 23.36 6.09 8.79 5.87 1.09 14.44 4.21 12.16 8.5 5800 1.57 0.46 

~ 

A~age 36.05 51.36 25.28 7.20 10.25 7.02 1.41 12.29 8.36 5858.80 2.01 0.60 

Flow kdscfh 5858.80 

02 % dry 8.36 

CO2 % dry 12.29 

NOx ppm dry 36.05 

NOx ppm@3%O2 51.36 

NOx lb/hr 25.28 

SO2 ppm dry 7.20 

SO2 ppm@3%O2 10.25 

SO2 lb/hr 7.02 

co ppm dry 1.41 

co ppm@3% 02 2.01 

co lb/hr 0.60 
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(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow (Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 3/28/2018 10:18 33.08 48.22 24.79 7.05 10.28 7.35 0.65 14.58 4.56 12.01 8.62 6276 0.95 3/28/2018 10:19 27.37 42.02 18.33 6.45 9.9 6.01 0.61 15.35 4.08 11.5 9.24 5609 0.94 ~8/2018 10:20 32.43 46.97 23.5 6.63 9.6 6.68 0.68 14.48 4.41 12.15 8.54 6069 0.98 0.30 8/2018 10:21 32.7 48.1 23.49 7.07 10.4 7.07 0.58 14.71 4.37 11.95 8.73 6017 0.85 0.25 3'28/2018 10:22 33.43 49.78 22.13 6.94 10.33 6.39 0.59 14.89 4.03 11.84 8.88 5546 0.88 0.24 ~8/201810:23 41.51 57.24 30.71 9.73 13.42 10.01 0.74 13.79 4.5 12.74 7.92 6196 1.02 0.33 ; 8/2018 10:24 42.47 60.87 29.06 11.14 15.97 10.6 0.68 14.33 4.16 12.26 8.41 5731 0.97 0.28 8/2018 10:25 47.13 63.81 34.42 12.72 17.22 12.93 0.66 13.54 4.45 12.99 7.68 6118 0.89 0.29 3!1il8/2018 10:26 51.64 70.51 36.05 15.09 20.6 14.66 0.63 13.65 4.25 12.85 7.79 5848 0.86 0.27 ~8/2018 10:27 50.86 68.45 37.81 15.95 21.47 16.5 0.59 13.46 4.53 13.03 7.6 6227 0.79 0.27 18/2018 10:28 45.36 63.04 31.86 14.48 20.12 14.15 0.35 13.9 4.28 12.63 8.02 5883 0.49 0.15 8/2018 10:29 46.71 64.51 34.04 14.21 19.63 14.41 0.37 13.81 4.44 12.68 7.94 6104 0.51 0.16 8/2018 10:30 44.39 61.36 31.9 13.96 19.3 13.96 0.37 13.82 4.37 12.72 7.95 6020 0.51 0.16 ~8/201810:31 40.59 58.64 28.44 14.49 20.93 14.12 0.19 14.45 4.26 12.13 8.51 5868 0.27 0.08 W8/2018 10:32 32.57 47.02 22.7 11.17 16.12 10.83 0.22 14.44 4.24 12.16 8.5 5837 0.32 0.09 3/28/2018 10:33 38.28 53.24 28.44 12.1 16.83 12.51 0.11 13.91 4.52 12.66 8.03 6224 0.15 0.05 3/28/2018 10:34 32.71 48.31 23.02 12.01 17.74 11.76 0.15 14.77 4.28 11.88 8.78 5896 0.22 0.06 3/28/201810:35 31.28 45.63 21.67 9.41 13.73 9.07 0.08 14.59 4.22 12.06 8.63 5803 0.12 0.03 3/28/2018 10:36 36.05 51.25 25.28 10 98 15.61 10.71 0.31 14.22 4.27 12.34 8.31 5874 0.44 0.13 3/28/2018 10:37 35.45 50.16 25.97 11.67 16.51 11.9 0.26 14.15 4.46 12.41 8.25 6137 0.37 0.12 3/28/2018 10:38 31.68 47.53 22.96 10.44 15.66 10.53 0.31 15 4.41 11.7 8.97 6071 0.47 0.14 3/28/2018 10:39 24.19 37.69 15.61 7.53 11.73 6.76 0.32 15.58 3.93 11.33 9.41 5404 0.50 0.13 3/28/2018 10:40 33.84 46.38 21.8 9.43 12.92 8.45 0.53 13.71 3.92 12.87 7.84 5395 0.73 0.21 3/28/201810:41 52.43 67.23 41.39 22.02 28.23 24.19 0.71 12.82 4.81 13.65 6.94 6613 0.91 0.34 3/28/2018 10:42 43.02 61.56 32.41 16.5 23.61 17.3 0.58 14.31 4.59 12.23 8.39 6311 0.83 0.27 ;8/2018 10:43 27.8 43.96 18.93 9.13 14.44 8.65 0.4 15.81 4.15 11.13 9.58 5705 0.63 0.17 8/2018 10:44 27.29 41.05 18.66 7.09 10.66 6.74 0.3 15.04 4.16 11.72 9 5726 0.45 0.12 ~8/2018 10:45 34.02 48.72 23.27 8.92 12.77 8.49 0.47 14.32 4.16 12.28 8.4 5729 0.67 0.20 m8I2018 1 o:46 40.77 57.28 26.8 11.5 16.16 10.52 0.36 14.05 4 12.52 8.16 5507 0.51 0.14 ~8/2018 10:47 47.48 61.45 35.4 17.67 22.87 18.33 0.62 12.94 4.54 13.58 7.07 6245 0.80 0.28 _>,. 

Ahl-age 37.95 53.73 27.03 11.45 16.16 11.39 0.45 12.33 8.34 5932.97 0.63 0.19 
Flow kdscfh 5932.97 
02 % dry 8.34 
CO2 % dry 12.33 
NOx ppm dry 37.95 
NOx ppm@3% 02 53.73 

NOx lb/hr 27.03 
SO2 ppm dry 11.45 
SO2 ppm@3% 02 16.16 

SO2 lb/hr 11.39 
co ppm dry 0.45 
co ppm@3% 02 0.63 

co lb/hr 0.19 



CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/28/2018 11 :13 39 53.99 28.28 8.23 11.39 8.3 0 13.84 4.41 12.67 7.97 6073 0.00 0.00 

3/28/201811:14 38.67 57.78 26.32 11.97 17.89 11.34 0 14.94 4.14 11.7 8.92 5701 0.00 0.00 

~8/201811:15 33.23 48.68 21.81 6.98 10.22 6.37 0 14.65 3.99 12 8.68 5497 0.00 0.00 

8/2018 11 : 16 36.68 51.37 25.6 7.92 11.09 7.69 0 14.01 4.25 12.52 8.12 5845 0.00 0.00 

~8/201811:17 37.5 53.74 26.29 8.88 12.73 8.66 0 14.33 4.27 12.2 8.41 5873 0.00 0.00 

~8/2018 11:18 31.3 45.81 21.52 7.29 10.67 6.97 0 14.64 4.18 11.99 8.67 5758 0.00 0.00 

~8/201811:19 29.95 44.79 20.63 6.61 9.88 6.34 0 14.95 4.19 11.74 8.93 5770 0.00 0.00 

~8/2018 11 :20 29.41 43.08 18.41 5.81 8.51 5.06 0 14.65 3.81 12.02 8.68 5242 0.00 0.00 

~8/2018 11 :21 39.22 52.75 27.92 8.1 10.89 8.02 0 13.45 4.33 13.02 7.59 5963 0.00 0.00 

~8/201811:22 42.08 57.59 28.39 9.61 13.15 9.02 0 13.69 4.11 12.84 7.82 5652 0.00 0.00 

18/2018 11 :23 47.69 64.33 33.44 10.1 13.62 9.85 0 13.49 4.27 13 7.63 5873 0.00 0.00 

8/2018 11 :24 
3 8/2018 11 :25 
~8/201811:26 38 54.81 26.19 7.65 11.03 7.33 0 14.42 4.19 12.17 8.49 5772 0.00 0.00 

~8/2018 11 :27 34.24 50.24 23.03 8.31 12.19 7.78 0 14.67 4.09 11.96 8.7 5633 0.00 0.00 

3/28/2018 11 :28 34.96 49.59 23.89 7.41 10.51 7.04 0 14.18 4.16 12.38 8.28 5723 0.00 0.00 

3/28/2018 11 :29 36.31 52 24.8 9.64 13.8 9.16 0 14.32 4.16 12.25 8.4 5720 0.00 0.00 

3/28/2018 11 :30 32.66 45.67 23.45 9.27 12.96 9.26 0 13.98 4.37 12.56 8.1 6015 0.00 0.00 

3/28/2018 11 :31 31.14 45.58 21.12 9.26 13.55 8.74 0 14.64 4.13 12.02 8.67 5680 0.00 0.00 

3/28/2018 11 :32 32.54 47.74 21.74 8.99 13.19 8.36 0 14.67 4.07 11.96 8.7 5597 0.00 0.00 

3/28/2018 11 :33 33.08 46.3 23.69 9.26 12.96 9.23 0 14 4.36 12.57 8.11 5998 0.00 0.00 

3/28/2018 11 :34 34.01 49.21 22.11 9.96 14.41 9.01 0 14.47 3.96 12.14 8.53 5445 0.00 0.00 

3/28/2018 11 :35 37.96 51.91 27.18 10.86 14.85 10.82 0 13.67 4.36 12.83 7.81 5998 0.00 0.00 

3/28/2018 11 :36 39.55 55.48 28.12 11.51 16.15 11.39 0 14.03 4.33 12.51 8.14 5956 0.00 0.00 

3/28/2018 11 :37 35.34 52.11 24.56 10.93 16.12 10.57 0 14.74 4.23 11.88 8.76 5820 0.00 0.00 

;8/2018 11 :38 35.18 52.35 24.23 9.83 14.63 9.42 0 14.88 4.19 11.83 8.87 5770 0.00 0.00 

8/2018 11 :39 29.16 43.46 19.54 8.39 12.5 7.82 0 14.9 4.08 11.81 8.89 5614 0.00 0.00 

M8/2018 11 :40 32.98 48.63 22.73 8.62 12.71 8.27 0 14.74 4.2 11.9 8.76 5773 0.00 0.00 

~8/201811:41 36.04 52.07 25.16 8.73 12.61 8.48 0 14.45 4.25 12.18 8.51 5847 0.00 0.00 

~8/201811:42 34.53 49.73 23.33 8.71 12.54 8.19 0 14.4 4.11 12.21 8.47 5660 0.00 0.00 

8/2018 11 :43 38.66 55.01 25.89 9.21 13.1 8.58 0 14.23 4.08 12.35 8.32 5610 

Al>erage 35.44 50.74 24.41 8.89 12.74 8.52 0.00 12.25 8.41 5759.57 0.00 0.00 

Flow kdscfh 5759.57 

02 % dry 8.41 

CO2 % dry 12.25 

NOx ppm dry 35.44 

NOx ppm@3% 02 50.74 

NOx lb/hr 24.41 

SO2 ppm dry 8.89 

SO2 ppm@3% 02 12.74 

SO2 lb/hr 8.52 

co ppm dry 0.00 

co ppm@3% 02 0.00 

co lb/hr 0.00 
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• Desert View Power 
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.. 
APPENDIX A.3 

CALIBRATION DATA 

-
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.... 
N02 to NO Converter Efficiency Test 

Cylinder# -
Analyzer Manufacturer: CAI NO Cal Gas Value: 92.7 CC151542 

Analyzer Model: 600 Series NO2 Cal Gas Value: 44.5 CC3516 --
Analyzer Serial Number: S03003 Performed By: DW 

Date: 3/27/2018 CEMS ID#: 3-CEMS 
l/llllt 

ANALYZER ANALYZER CAL ..., 
GAS MODE RESPONSE CORRECTED LABEL ... 
Zero NOx 0.2 -
Zero NO 0.1 .. 
NO NO 93.3 -
NO NOx 92.8 

.. 
-

NO2 NO 0.2 0.1 C1 ... 
NO2 NOx 43.1 43.0 C2 -... 

Label Requirement -
Abs. Value C0-C1: 44.4 D1 

Abs. Value CrC1: 42.9 D2 -
C1IC2 0% D3 <5% -

CE = 02'D1 * 100%: 96.6% > 90% .. 
--

/lfll!ll!t 

--
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Cal Error 

DELTA 
SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power --------------- DATE: 3/27/2018 
BY: OW Unit 2 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 
02 EB0002353 10.81 CC171976 19.59 

CO2 EB0002353 11.04 CC171976 18.46 
NOx CC364675 48.4 CC28978 92.7 
co EB0095148 4.68 CC251444 9.55 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.04 0.01 0.15 0.01 --

Error(% of scale) 0.2% 0.1% 0.2% 0.1% PASS 
High Gas Value 19.59 18.46 92.7 9.55 --
Analyzer Reads 19.60 18.48 92.79 9.54 --

Error(% of scale) 0.1% 0.1% 0.1% -0.1% PASS 
Mid Gas Value 10.81 11.04 48.4 4.68 --

Analyzer Reads 10.86 10.97 48.52 4.72 --
Error(% of scale) 0.3% -0.4% 0.1% 0.4% PASS 

Linearity at Mid Point 0.2% -0.4% 0.0% 0.47% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.04 0.01 0.16 0.01 --

Error(% of scale) 0.2% 0.0% 0.2% 0.1% PASS 
High Gas Value 19.59 18.46 92.7 9.55 --
Analyzer Reads 19.38 18.09 93.12 9.55 --

Error (% of scale) -1.0% -1.9% 0.4% 0.0% PASS 
Mid Gas Value 10.81 11.04 48.4 4.68 --

Analyzer Reads 10.81 10.84 48.99 4.71 --
Error (% of scale) 0.0% -1.0% 0.6% 0.3% PASS 

Linearity at Mid Point 0.5% 0.1% 0.3% 0.2% 

% ERROR CALCULATION: 
(AS FOUND - ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 

002AS-3204 71-RT-233 
Page 1 

240 of 612 



DELTA 
EPA SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power --------------
Unit 2 

DATE: 3/27/2018 
BY: OW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 

02 EB0002353 10.81 CC171976 

CO2 EB0002353 11.04 CC171976 

NOx CC364675 48.4 CC28978 

co EB0095148 4.68 CC251444 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co 
Analyzer Span 19.59 18.46 92.7 9.55 

Zero Gas Value 0 0 0 0 

Analyzer Reads 0.035 0.013 0.151 0.005 

Error (% of cal span) 0.2% 0.1% 0.2% 0.1% 

High Gas Value 19.59 18.46 92.7 9.55 

Analyzer Reads 19.6 18.476 92.791 9.539 

Error(% of cal span) 0.1% 0.1% 0.1% -0.1% 

Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.863 10.969 48.519 4.724 

Error(% of cal span) 0.3% -0.4% 0.1% 0.5% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co 
Analyzer Span 19.59 18.46 92.7 9.55 

Zero Gas Value 0 0 0 0 

Analyzer Reads 0.035 0.009 0.164 0.012 

Error(% of cal span) 0.2% 0.0% 0.2% 0.1% 

High Gas Value 19.59 18.46 92.7 9.55 

Analyzer Reads 19.381 18.088 93.115 9.552 

Error(% of cal span) -1.1% -2.0% 0.4% 0.0% 

Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.813 10.841 48.992 4.708 

Error(% of cal span) 0.0% -1.1% 0.6% 0.3% 

% ERROR CALCULATION: 

(AS FOUND - ACTUAL VALUE)/HIGH SPAN * 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 

002AS-3204 71-RT-233 241 of 612 

19.59 

18.46 

92.7 
9.55 

STATUS 

--
--

PASS 

--
--

PASS 

--
--

PASS 

STATUS 

--
--

PASS 

--
--

FAIL 

--
--

PASS 

-
-
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Cal Error 

Montrose 
SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power --------------- DATE: 3/27/2018 
BY: OW Unit 2 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 
02 EB0002353 10.81 CC171976 19.59 

CO2 E80002353 11.04 CC171976 18.46 
NOx CC364675 48.4 CC28978 92.7 co EB0095148 4.68 CC251444 9.55 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.04 0.01 0.15 0.01 --

Error(% of scale) 0.2% 0.1% 0.2% 0.1% PASS 
High Gas Value 19.59 18.46 92.7 9.55 --
Analyzer Reads 19.60 18.48 92.79 9.54 --

Error(% of scale) 0.1% 0.1% 0.1% -0.1% PASS 
Mid Gas Value 10.81 11.04 48.4 4.68 --

Analyzer Reads 10.86 10.97 48.52 4.72 --
Error(% of scale) 0.3% -0.4% 0.1% 0.4% PASS 

Linearity at Mid Point 0.2% -0.4% 0.0% 0.47% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.04 0.01 0.16 0.01 --

Error(% of scale) 0.2% 0.0% 0.2% 0.1% PASS 
High Gas Value 19.59 18.46 92.7 9.55 --
Analyzer Reads 19.38 18.09 93.12 9.55 --

Error(% of scale) -1.0% -1.9% 0.4% 0.0% PASS 
Mid Gas Value 10.81 11.04 48.4 4.68 --

Analyzer Reads 10.81 10.84 48.99 4.71 --
Error(% of scale) 0.0% -1.0% 0.6% 0.3% PASS 

Linearity at Mid Point 0.5% 0.1% 0.3% 0.2% 

% ERROR CALCULATION: 
(AS FOUND - ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 
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Montrose 
EPA SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power --------------
Unit 2 

DATE: 3/27/2018 
BY: DW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 

02 EB0002353 10.81 CC171976 

CO2 EB0002353 11.04 CC171976 

NOx CC364675 48.4 CC28978 

co EB0095148 4.68 CC251444 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co 
Analyzer Span 19.59 18.46 92.7 9.55 

Zero Gas Value 0 0 0 0 

Analyzer Reads 0.035 0.013 0.151 0.005 

Error(% of cal span) 0.2% 0.1% 0.2% 0.1% 

High Gas Value 19.59 18.46 92.7 9.55 

Analyzer Reads 19.6 18.476 92.791 9.539 

Error(% of cal span) 0.1% 0.1% 0.1% -0.1% 

Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.863 10.969 48.519 4.724 

Error(% of cal span) 0.3% -0.4% 0.1% 0.5% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co 
Analyzer Span 19.59 18.46 92.7 9.55 

Zero Gas Value 0 0 0 0 

Analyzer Reads 0.035 0.009 0.164 0.012 

Error(% of cal span) 0.2% 0.0% 0.2% 0.1% 

High Gas Value 19.59 18.46 92.7 9.55 

Analyzer Reads 19.381 18.088 93.115 9.552 

Error(% of cal span) -1.1% -2.0% 0.4% 0.0% 

Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.813 10.841 48.992 4.708 

Error(% of cal span) 0.0% -1.1% 0.6% 0.3% 

% ERROR CALCULATION: 

(AS FOUND - ACTUAL VALUE)/HIGH SPAN* 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 
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19.59 

18.46 
92.7 
9.55 

STATUS 

--
--

PASS 
--
--

PASS 
--
--

PASS 

STATUS 

--
--

PASS 
--
--

FAIL 
--
--

PASS 

-
-
-

---
-
-

~ 

.. 



-,. 
N02 to NO Converter Efficiency Test 

Cylinder# Analyzer Manufacturer: CAI NO Cal Gas Value: 92.7 CC151542 Analyzer Model: 600 Series NO2 Cal Gas Value: 44.5 CC3516 Analyzer Serial Number: S03003 Performed By: ow 
Date: 3/28/2018 CEMS ID#: #REF! Jlll!llt 

ANALYZER ANALYZER CAL GAS MODE RESPONSE CORRECTED LABEL 

Zero NOx 0.1 

Zero NO 0.1 

NO NO 93.0 

NO NOx 92.8 

NO2 NO 0.2 0.0 C1 

NO2 NOx 43.1 43.0 C2 

Label Reguirement 
Abs. Value C0 -C1: 44.5 D1 
Abs. Value CrC1: 42.9 D2 

CiC2 0% 03 <5% 
CE = DiD1 * 100%: 97% >90% 
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Montrose 

SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power --------------- DATE: 3/28/2018 

BY: OW Unit 2 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 

02 EB0002353 10.81 CC171976 19.59 

CO2 EB0002353 11.04 CC171976 18.46 

NOx CC364675 48.4 CC28978 92.7 

co EB0095148 4.68 CC251444 9.55 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co STATUS 

Analvzer Range 20 20 100 10 

Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.04 0.02 0.11 0.02 --

Error(% of scale) 0.2% 0.1% 0.1% 0.2% PASS 

High Gas Value 19.59 18.46 92.7 9.55 --
Analyzer Reads 19.61 18.48 92.82 9.56 --

Error(% of scale) 0.1% 0.1% 0.1% 0.1% PASS 

Mid Gas Value 10.81 11.04 48.4 4.68 --

Analyzer Reads 10.87 10.95 48.65 4.70 --

Error(% of scale) 0.3% -0.5% 0.3% 0.2% PASS 

Linearity at Mid Point 0.2% -0.6% 0.1% 0.0% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 

Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.036 0.011 0.135 0.036 --

Error(% of scale) 0.2% 0.1% 0.1% 0.4% PASS 

High Gas Value 19.59 18.46 92.7 9.55 --

Analyzer Reads 19.51 18.27 93.07 9.59 --
Error(% of scale) -0.4% -0.9% 0.4% 0.4% PASS 

Mid Gas Value 10.81 11.04 48.4 4.68 --

Analyzer Reads 10.82 10.84 48.93 4.73 --

Error (% of scale) 0.0% -1.0% 0.5% 0.5% PASS 

Linearity at Mid Point 0.2% -0.5% 0.3% 0.1% 

% ERROR CALCULATION: 

(AS FOUND -ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 
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Montrose 
EPA SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power DA TE: 3/28/2018 
BY: OW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION ZERO 99.999 

02 EB0002353 10.81 CC171976 
CO2 EB0002353 11.04 CC171976 
NOx CC364675 48.4 CC28978 co EB0095148 4.68 CC251444 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co 

Analyzer Span 19.59 18.46 92.7 9.55 
Zero Gas Value 0 0 0 0 
Analyzer Reads 0.04 0.02 0.11 0.02 

Error (% of cal span) 0.2% 0.1% 0.1% 0.2% 
High Gas Value 19.59 18.46 92.7 9.55 
Analyzer Reads 19.61 18.48 92.82 9.56 

Error (% of cal span) 0.1% 0.1% 0.1% 0.1% 
Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.87 10.95 48.65 4.70 
Error (% of cal span) 0.3% -0.5% 0.3% 0.2% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co 

Analyzer Span 19.59 18.46 92.7 9.55 
Zero Gas Value 0 0 0 0 
Analyzer Reads 0.04 0.01 0.14 0.04 

Error(% of cal span) 0.2% 0.1% 0.1% 0.4% 
High Gas Value 19.59 18.46 92.7 9.55 
Analyzer Reads 19.51 18.27 93.07 9.59 

Error (% of cal span) -0.4% -1.0% 0.4% 0.4% 
Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.82 10.84 48.93 4.73 
Error (% of cal span) 0.0% -1.1% 0.6% 0.5% 

% ERROR CALCULATION: 
(AS FOUND - ACTUAL VALUE)/HIGH SPAN * 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 
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19.59 
18.46 
92.7 
9.55 

STATUS 

--
--

PASS 
--
--

PASS 
--
--

PASS 

STATUS 

--
--

PASS 
--
--

PASS 

--
--

PASS 



... 
N02 to NO Converter Efficiency Test 

Cylinder# 

Analyzer Manufacturer: CAI NO Cal Gas Value: 0.0 0 -
Analyzer Model: 600 Series NO2 Cal Gas Value: 45.8 CC230245 

Analyzer Serial Number: S03003 Performed By: 0 -
Date: 3/29/2018 CEMS ID#: 3-CEMS ,. 

ANALYZER ANALYZER CAL 
._ 

GAS MODE RESPONSE CORRECTED LABEL 
,!!llllll 

Zero NOx 0.1 -
Zero NO 0.1 ---
NO NO 48.9 -
NO NOx 48.6 

NO2 NO OA 0.0 C1 -
NO2 NOx 41.9 0.0 C2 .. 

Label Requirement 

Abs. Value C0-C1: 01 
.... 

45.8 

Abs. Value CrC1: 0.0 D2 

C1'C2 #DIV/0l 03 <5% -
CE = 0 2/01 * 100%: 0% >90% 

--
-
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Cal Error 

Montrose AQS 
SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power --------------- DA TE: 3/29/2018 
BY: OW Unit 1 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 
02 EB0002353 10.81 CC171976 19.59 

CO2 EB0002353 11.04 CC171976 18.46 
NOx CC364675 48.4 CC28978 92.7 co EB0095148 4.68 CC251444 9.55 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.04 0.01 0.13 0.00 --

Error(% of scale) 0.2% 0.1% 0.1% 0.0% PASS 
High Gas Value 19.59 18.46 92.7 9.55 --
Analyzer Reads 19.58 18.47 92.73 9.57 --

Error(% of scale) 0.0% 0.0% 0.0% 0.1% PASS 
Mid Gas Value 10.81 11.04 48.4 4.68 --

Analyzer Reads 10.84 10.94 48.59 4.69 --
Error (% of scale) 0.2% -0.5% 0.2% 0.1% PASS 

Linearity at Mid Point 0.1% -0.6% 0.1% 0.04% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.036 0.014 0.138 -0.007 --

Error(% of scale) 0.2% 0.1% 0.1% -0.1% PASS 
High Gas Value 19.59 18.46 92.7 9.55 --
Analyzer Reads 19.383 18.364 92.653 9.483 --

Error(% of scale) -1.0% -0.5% 0.0% -0.7% PASS 
Mid Gas Value 10.81 11.04 48.4 4.68 --

Analyzer Reads 10.743 10.911 48.632 4.65 --
Error (% of scale) -0.3% -0.6% 0.2% -0.3% PASS 

Linearity at Mid Point 0.2% -0.4% 0.2% 0.1% 

% ERROR CALCULATION: 
(AS FOUND -ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 
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Montrose AQS 
EPA SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power DATE: 3/29/2018 
BY: OW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 

02 EB0002353 10.81 CC171976 

CO2 EB0002353 11.04 CC171976 

NOX CC364675 48.4 CC28978 

co EB0095148 4.68 CC251444 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co 
Analyzer Span 19.59 18.46 92.7 9.55 

Zero Gas Value 0 0 0 0 

Analyzer Reads 0.036 0.013 0.13 0.004 

Error(% of cal span) 0.2% 0.1% 0.1% 0.0% 

High Gas Value 19.59 18.46 92.7 9.55 

Analyzer Reads 19.583 18.47 92.733 9.565 

Error(% of cal span) 0.0% 0.1% 0.0% 0.2% 

Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.843 10.936 48.591 4.693 

Error(% of cal span) 0.2% -0.6% 0.2% 0.1% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co 
Analyzer Span 19.59 18.46 92.7 9.55 

Zero Gas Value 0 0 0 0 

Analyzer Reads 0.036 0.014 0.138 -0.007 

Error(% of cal span) 0.2% 0.1% 0.1% -0.1% 

High Gas Value 19.59 18.46 92.7 9.55 

Analyzer Reads 19.383 18.364 92.653 9.483 

Error(% of cal span) -1.1% -0.5% -0.1% -0.7% 

Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.743 10.911 48.632 4.65 

Error(% of cal span) -0.3% -0.7% 0.3% -0.3% 

% ERROR CALCULATION: 

(AS FOUND - ACTUAL VALUE)/HIGH SPAN * 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 
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19.59 

18.46 

92.7 
9.55 

STATUS 

--
--

PASS 

--
--

PASS 

--
--

PASS 

STATUS 

--
--

PASS 

--
--

PASS 

--
--

PASS 

-
..... 

---
-

-

-

-



-- N02 to NO Converter Efficiency Test 
Cylinder# 

Analyzer Manufacturer: CAI NO Cal Gas Value: 92.7 .CC28978 
Analyzer Model: 600 Series NO2 Cal Gas Value: 44.5 CC3516 - Analyzer Serial Number: S03003 Performed By: ow 

Date: 3/30/2018 CEMS ID#: 3-CEMS 

ANALYZER ANALYZER CAL 
GAS MODE RESPONSE CORRECTED LABEL - Zero NOx 0.2 

Zero NO 0.1 

NO NO 92.9 

NO NOx 92.7 -
NO2 NO 0.2 0.1 C1 

NO2 NOx 43.2 43.1 C2 

Label Requirement 
Abs. Value C0 -C1: 44.4 D1 

""" Abs. Value CrC1: 43.0 D2 
C/C2 0% 03 <5% 

CE = DiD1 * 100%: 96.8% > 90% 

-
-

-

-
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Cal Error 

Montrose AQS 
SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power --------------- DATE: 3/30/2018 
BY: OW Unit 1 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 

02 EB0002353 10.81 CC171976 19.59 

CO2 EB0002353 11.04 CC171976 18.46 

NOx CC364675 48.4 CC28978 92.7 

co EB0095148 4.68 CC251444 9.55 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 

Zero Gas Value 0 0 0 0 --

Analyzer Reads 0.04 0.01 0.16 0.00 --

Error (% of scale) 0.2% 0.1% 0.2% 0.0% PASS 

High Gas Value 19.59 18.46 92.7 9.55 --

Analyzer Reads 19.58 18.45 92.74 9.58 --

Error(% of scale) -0.1% -0.1% 0.0% 0.3% PASS 

Mid Gas Value 10.81 11.04 48.4 4.68 --
Analyzer Reads 10.87 10.96 48.68 4.72 --

Error(% of scale) 0.3% -0.4% 0.3% 0.4% PASS 

Linearity at Mid Point 0.2% -0.4% 0.2% 0.20% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 

Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.035 0.012 0.136 0.007 --

Error (% of scale) 0.2% 0.1% 0.1% 0.1% PASS 

High Gas Value 19.59 18.46 92.7 9.55 --

Analyzer Reads 19.556 18.331 92.699 9.631 --
Error (% of scale) -0.2% -0.6% 0.0% 0.8% PASS 

Mid Gas Value 10.81 11.04 48.4 4.68 --

Analyzer Reads 10.842 10.873 48.728 4.735 --
Error(% of scale) 0.2% -0.8% 0.3% 0.6% PASS 

Linearity at Mid Point 0.2% -0.5% 0.3% 0.1% 

% ERROR CALCULATION: 

(AS FOUND - ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 
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Montrose AQS 
EPA SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power DA TE: 3/30/2018 
BY: DW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION ZERO 99.999 

02 EB0002353 10.81 CC171976 
CO2 EB0002353 11.04 CC171976 
NOx CC364675 48.4 CC28978 co EB0095148 4.68 CC251444 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co 

Analyzer Span 19.59 18.46 92.7 9.55 
Zero Gas Value 0 0 0 0 
Analyzer Reads 0.036 0.01 0.155 0.003 Error (% of cal span) 0.2% 0.1% 0.2% 0.0% 
High Gas Value 19.59 18.46 92.7 9.55 
Analyzer Reads 19.58 18.449 92.742 9.577 Error (% of cal span) -0.1% -0.1% 0.0% 0.3% 
Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.865 10.956 48.684 4.715 
Error(% of cal span) 0.3% -0.5% 0.3% 0.4% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co 

Analyzer Span 19.59 18.46 92.7 9.55 
Zero Gas Value 0 0 0 0 
Analyzer Reads 0.035 0.012 0.136 0.007 

Error(% of cal span) 0.2% 0.1% 0.1% 0.1% 
High Gas Value 19.59 18.46 92.7 9.55 
Analyzer Reads 19.556 18.331 92.699 9.631 

Error(% of cal span) -0.2% -0.7% 0.0% 0.8% 
Mid Gas Value 10.81 11.04 48.4 4.68 

Analyzer Reads 10.842 10.873 48.728 4.735 Error (% of cal span) 0.2% -0.9% 0.4% 0.6% 

% ERROR CALCULATION: 
(AS FOUND -ACTUAL VALUE)/HIGH SPAN* 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 
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19.59 
18.46 
92.7 
9.55 

STATUS 

--
--

PASS 
--
--

PASS 
--
--

PASS 

STATUS 

--
--

PASS 
--
--

PASS 
--
--

PASS 



SPAN GAS RECORD 

:;UENT /LOCATION: Desert View Power 

Unit 1 

DATE: 3/31/2018 

BY: DW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

CYLINDER NO. CONCENTRATIOl' CYLINDER NO. CONCENTRATION 

ZERO 

02 CC116546 10.46 CC171976 19.59 

CO2 CC116546 10.59 CC171976 18.46 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 STATUS 

Analyzer Range 20 20 

Zero Gas Value 0.0 0.0 --
Analyzer Reads 0.04 0.02 --

Error(% of scale) 0.2% 0.1% PASS 

High Gas Value 19.59 18.46 --
Analyzer Reads 19.62 18.49 --

Error(% of scale) 0.2% 0.1% PASS 

Mid Gas Value 10.46 10.59 --

Analyzer Reads 10.54 10.42 --

Error(% of scale) 0.4% -0.9% PASS 

Linearity at Mid Point 0.2% -1.0% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 
STATUS 

Analyzer Range 20 20 

Zero Gas Value 0.0 0.0 --
Analyzer Reads 0.05 0.06 --

Error(% of scale) 0.3% 0.3% PASS 

High Gas Value 19.59 18.46 --
Analyzer Reads 19.67 18.48 --

Error (% of scale) 0.4% 0.1% PASS 

Mid Gas Value 10.46 10.59 --

Analyzer Reads 10.57 10.43 --

Error(% of scale) 0.5% -0.8% PASS 

Linearity at Mid Point 0.2% -1.0% 

% ERROR CALCULATION: 

(AS FOUND - ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 
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EPA SPAN GAS RECORD 

!ENT/LOCATION: Desert View Power DATE: -------BY: OW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRA TIOI\ CYLINDER NO. CONCENTRATION ZERO 100.00 

02 EB0002353 10.81 CC171976 
CO2 EB0002353 11.04 CC171976 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 

Analyzer Span 19.59 18.46 
Zero Gas Value 0.0 0.0 
Analyzer Reads 

Error (% of cal span) 0.0% 0.0% 
High Gas Value 19.59 18.46 
Analyzer Reads 

Error (% of cal span) -100.0% -100.0% 
Mid Gas Value 10.81 11.04 

Analyzer Reads 
Error (% of cal span) -55.2% -59.8% 
Linearity at Mid Point 0.0% 0.0% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 

Analyzer Span 19.59 18.46 
Zero Gas Value 0.0 0.0 
Analyzer Reads 

Error (% of cal span) 0.0% 0.0% 
High Gas Value 19.59 18.46 
Analyzer Reads 

Error (% of cal span) -100.0% -100.0% 
Mid Gas Value 10.81 11.04 

Analyzer Reads 
Error (% of cal span) -55.2% -59.8% 

% ERROR CALCULATION: 
(AS FOUND - ACTUAL VALUE)/HIGH SPAN * 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 
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19.59 

18.46 

STATUS 

--
--

PASS 
--
--

FAIL 
--
--

FAIL 

STATUS 

--
--

PASS 
--
--

FAIL 

--
--

FAIL 



/!flflllPRAXAIR Praxair 

5700 South Alameda Street 

Los Angeles, CA 90058 

DocNumber: 000096893 

Tel: (323) 585-2154 Fax:(714) 542-6689 

PGVPID: F22016 

hit Om.,: 7/13/2016 
iV\ MON I IHhL 

Aontrose Air Quality Services, LLC 

631 E. St. Andrew Pl. 

Prm:air Order Number: 34592518 

Customer P. 0. Number: 06075567 

Customer Reference Number 

l't11·1 NumMr EV NICOOXE43-AS 

I.Of .V11mfwr: 109619507 

,anta Ana, CA 92705 
Cyhmkr s,l'le ,f 0111/~1 AS CGA 590 

O2_-J0-~I 7• 
LOi-t\.O~'/­
EgoooZ3s, 
£xr. 7 /2 s/-z '-/ 
F2~/i, 

Expiration Date 

Cylinder Number: 

11.04 % 

10.81 % 

Balance 

Certified Co11ce111ratio11: 

7/25/2024 

EB0002353 

CARBON DIOXIDE 

OXYGEN 

NITROGEN 

NIST Traceable 

Analytical Uncertainty: 

±0.3% 

±0.4% 

Certijc·ation lflfommtio11: Certification Date: 7/25/2016 Term 96 Months Expiration Date: 712512024 

2000 ps1g 140co ft 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA·60Qffi.12/531, using Procedure G1. Do Not 

Use this Standard if Pressure is less than 100 PSIG. 

02 responses have been corrected for CO2 interference. 

Am1/ytiCttl Data: {R=Reference Standard, Z:Zero Gas, C=Gas Candidate) 

1 Ccmrcmml: CA::tSON DIOXIDE 

Requesled Concen1ration 

Certified Concentrahon 

Instrument Used. 
Analytical Method 

Last Multipoint Cahbration 

First Analysis Data: 

Z: 0 R: 996 

R: 9.97 Z: 0 

Z: 0 C: ,, 05 

UOM: % 

2. Component; OXYGEN 

Requested ConcentrallOn 

Certif!ad Concenlrat10n 

Instrument Used 

Analytical MethO<L 

Last Multipoint Calibration 

First Analysis Data: 

Z: 0 R: 1002 

R: 1003 Z: 0 

Z: 0 C: 1085 

UOM: % 

11% 

1104% 

Honba VtA-510 SIN 20C194WK 

NOIR 
7/18/2016 

Date; 

C: 11.05 Cone: 

C: 11 05 Cone: 

R: 996 Cone: 

Mean Test Assay: 

11% 

1081 % 

OXYMAT 5E 
PARAMAGNETIC 

513012016 

Date: 

C: 10 83 Cone: 

C: 1085 Cone: 

R: 1004 Cone: 

Moan Test Assay: 

7125/2016 

11 035 
11 035 

11 035 

11035% 

712512016 

10 798 

10.818 
10818 

10811% 

---

Reterance Standard lype: 

Ref Std Cylinder # · 

Ref Std Cone 
Ref Sid Traceable lo SRM # 

SRMSample# 

SRM Cylinder # 

Second Analysis Data: 

Z: 0 R: 0 

R: 0 Z: 0 

Z: 0 C: 0 

GMIS 

SA15063 
995% 
1674b 

7-H-07 

FF10631 

Date: 

C: 0 Cone: 
C: 0 Cone: 
R: 0 Cone: 

0 
0 
0 

UOM: % Mean Test Assay: 0% 

Reference Standard Type GMIS 

Ref Sid. Cytmder # · CC187493 

Ref Sid Cone 10.00% 

Ref Std Traceable to SRM # 2658a 

SRM Sample#, 72-0-28 

SRM Cylinder# CAL016862 

Second Analysis Data: Date: 

Z: 0 R: 0 C: 0 Cone: 0 

R: D Z: 0 C; 0 Cone: 0 

Z: 0 C: 0 R: 0 Cone: 0 

UOM; % Mean Test Assay: 0% 

Certified by: 

/ 

Information contained herein has been prepared at your request by qua!ifted experls w1lhin Praxair D1stribut1on, Inc While we beheve that the information is accurate w1lhrn the limits ol lhe analytical 

methods employed and is comolete to the exter>t of Irie specific analyses performed, we rnal<e no warraniy or representat,on as to the suitab,lity of the use of the information for any purpose The 

,nforrnahon ts offered w,th the uiderstanding thal any use of Ille informatt0n 1s at \he sole d,screlion and nsk of the user ln no event shall the liabili1y of Praxa,t Distribution Inc., an sing out of the 

use of the mlormatlon wn tained herein exceed tt,e fee estabhshe<l lor providing such mformahon 
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!!ftfi!JIPRAXAIR 

DocNumber. 000086489 

Praxair 
5700 South Alameda Strett 
Los Angeles, CA 90058 
Tel: (323) 585-2154 Fax:(714) 542-6689 
PGVPID: F22015 

_ 1631 E. St. Andrew Pl. 
' Santa Ana, CA 92705 

Praxair Order Number: 32991305 
Customer I'. 0. Number: 05812807 

Customer Reference Number: 

Fill /)ale. 

P"n N11mber: 

l11rN11mber; 

C y!l11tl,•r Style & OUJkl; 

< )·lmder PNM·ure & 1-iJ/ume: 

11/5/2015 

NI CD1902E-AS 

109530902 - AS CGA590 

Certified Co11centratio11: 2000psig - 140cu ft 

_o., '"· s 'I -0)~ I 'B• c.j&, 
-.Ce,1'119-,, 

Expiration Date: 

Cylinder Number: 

18.46 % 

11/9/2023 NIST Traceable 
CC171976 Analytical Uncertainty: 

CARBON DIOXIDE ±0.2% 
19.59 % OXYGEN ±0.2% 

Balance NITROGEN 

•E,'fl II /of /tJ.~~ ________ ____. 

.. 

-
!111111 

-
~ 

-

-

,: -,,,-,_,,,,, I ~ 
Certifcation Information: Certification Date: 11/9/2015 Term: 96 Months Expiration Date: 11/9/2023 
This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1 _ 
Use this Standard if Pressure is less than 100 PSIG. 

02 responses have been corrected for CO2 interference. 

A11alytical Data: (R=Reference Standard, Z=Zero Gas. C=Gas Candi<:fate} 
1 . Component: CARBON OIOXIOE 

Requested Concentration: 
Certlfied Concentration 
Instrument Used· 
Analytical Meihod. 
Last Multipoint Calibration 

Fi~t Analysis Data: 

Z: 0 R: 19.94 
R; 19.94 Z: 0 
Z: 0 C: 18.45 

UOM: % 

2 . Component: OXYGEN 

Requested Concentration­
Certified Concentration: 
Instrument USed· 
Analytical Method· 
Last Multipoint Calibration-

First Analysis Data: 

Z: 0 R: 2002 
R: 2002 Z: 0 
Z: 0 C: 19.57 

UOM: % 

19% 
1846% 
Horiba VIA-510 SIN 2807014 
NDIR 
10/10/2015 

Date: 

C: 18.45 Cone: 
C: 18.46 Cone; 
R: 19,93 Cone: 

Mean Test Assay: 

19% 
19.59% 
OXYMATSE 
PARAMAGNETIC 
11/5/2015 

Date: 

C: 1959 Cone: 
C: 19 57 Cone: 
R: 2002 Cone: 

Mean Test Assay: 

1119/2015 

18.453 
18.463 
18.453 

18456% 

11/9/2015 

19€ 
19.58 
19.58 

19,586% 

Reference Standard Type: GMIS 
Ref. Std. Cyhnder # CC156146 
Ref. Std Cone· 19.94% 
Ref. Std Traceable to SRM # NIA 

SRMSample# 109433807 
SRM Cylinder# . CC28033 

Second Analysis Data: Date: 

Z: 0 R: 0 C: 0 Cone: 0 
R: 0 Z: 0 C: 0 Cone: 0 
Z: 0 C: 0 R: 0 Cone: 0 

UOM: % Mean Test Assay: 0% 

Reference Standard Type. GMIS 
Ref Sid Cylinder # - CC243259 
Ref. Std. Cone· 2003% 
Ref Std Traceable to SRM # 2659a 

SRMSample# 71-E-19 
SRM Cylinder# - FF22331 

Second Analysis Data: Date; 

Z: 0 R: 0 C: 0 Cone: 0 
R: 0 Z: 0 C: 0 Cone: 0 
Z: 0 C: 0 R: 0 Cone: 0 

UOM: % Mean Test Assay: 0% 

Do Not 

Analyzed by: j/ . ~?--
~ 

Certified by: /4, . ,! A .fa / ,.,,,.} 
1/J./µ / t{(/,~ ~·1 
.Ya"ck Fu 

lnformalion contained herein has been prepared at your request by qual1f1ed experts w1th1n Praxair Oistributton, Inc. While we believe that the 1nf0<mation is accurate within the limits of the analytical methods employed and is complete to the extent of the specific analyses performed, we make no warranty or representebon as to the suitabllrty of the use of the information for any purpose. The 7 information is offered with the understanding that any use of the information is at the sole discrelton and risk of the user. In no event shall the ttability of Praxair Distributio'l, Inc , wing out oft~- _j'J use of the information con tamed herein exceed the fee estabhshed for providing such information. ( --( / _ / o/ 
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!!filf/JIPRAXAIR 

DocNumber: 000097779 

Montrose Air Quality Services, LLC 

1631 E. St. Andrew PJ. 

Santa Ana, CA 92705 

92.7 

Praxair Order Number: 34697981 

Customer P. 0 Number: 06095091 

Customer Referenc·e Number: 

Certijled Co11ce11tratio11: 

8/24/2024 

CC28978 

ppm NITRIC OXIDE (as NOx) 

Praxair 
5700 South Alameda Street 

Los Angeles, CA 90058 

Tel: (323) 585-2154 Fax:(714) 542-6689 

PGVPIO: F22016 

hi/ Dote· 818/2016 

fort N1Jmlwr: NI NO94MZE-AS 

f.01 Numher 109622109 

( "yli11Jer S(rle & tJutlel: AS CGA 660 

( \liil<kr l't"lf'i.~IIN if- I "o/11m£': 2000 pSig 140 cu fl. 

NIST Traceable 

Analytical Uncertainty: 

:t:0.4 % 

AJ01- 'f;l, 
u..·2 .. sq7 
-6 /2.'i/'JJ,i 
~i:ZOtb 

Balance NITROGEN 

NO= 92.3 ppm 
NO for Reference Only 

Certifc"tion Information: Certification Date: 8/24/2016 Term: 96 Months Expiration Date: 8/24/2024 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12I531, using Procedure G1. Do Not 

Use this Standard if Pressure is less than 100 PSIG. 

Analytical Data: (R;:Reference Standard, Z=Zero Gas, C"Gas Candidate) 

1 . Component: NITRIC OXIDE (as NO,c) 

Requested Concentration 

Certified Concentration· 

Instrument Used· 

Analytical Method: 

Last Multipoint Calibfat1011 

first Analysis Data: 

Z: 0 R: 996 

R: 99.6 Z: 0 

Z: 0 C: 92.8 

UOM: ppm 

94ppm 
927 ppm 
Themo Electron 42i-LS SIN 1030645077 

Chemiluminescence 

7/27/2016 

Date: 8/1712016 

C: 92.8 Cone: 92.781 

C: 92 7 Cone: 92.681 

R: 99.6 Cone: 92781 

Mean Test Assay; 92748ppm 

Reference Standard Type 

Ref SIC! Cylinder# 

Ref Std. Corn: 
Ref Sid Traceable to SRM # 

. SRM Sample # · 

SRM Cylinder# 

Second Analysis Data: 

GMIS 

D10009522 
99.58ppm 

1684b 
44-T-2O 

FF6010 

Date: 8124/2016 

Z: 0 R: 99.6 C: 92.6 Cone: 92.581 

, R: ~9.6 Z: 0 C: 92 7 Cone: 92.681 

Z: 0 C: 92 6 R: 99 6 Cone: 92 581 

. UOM: ppm MeanTeslAssay: 92615ppm 

Certified by; 

Information contained herein has been prepared at your request by qualified e,cperts within Praxair Distribution. Inc, Wtlne we beheve tnat the infoimation is accurate within the limits of !he analytical 

methods employed and is wnplete to lhe extent of the specific analyses performed, we make no wammty or representation as to the suitab1h!y of the use of the 1nformalion for any purp0M1 The 

informatton is offered with the understanamg that any use of the information is 6\ the soie discretion and risk of the user In no event snail the habihty of Praxair Distribution, Inc., ans;ng oul of the 

use of the information eon tained herein exceed the fee estat>l1shed for providing such 1ntorma1ton 
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!ifif!IJIPRAXAIR 

DocNumber: 000107357 

c,:. •;· , , . . . ;:~'#if:il!,ltffi!$;ilf!/ifff{flff;Jf 
i1Y\ MON I ROSI ' ,., .··:-~, 

Montrose Air Q 1• 1631 E ua ,ty Services · St. Andrew Pl J 

Santa Ana, CA 92705. 
LLC 

Praxair Order Number: 
Customer P. 0. Number: 

C11s10mer Reference Nt1mfier: 

70234290 

Praxair 
5700 South Alameda Street 
Los Angeles. CA 90058 
Tel: (323) 585-2154 Fax:(714) 542-6689 
PGVPID: F22017 

F,1//}alt', 4/3/2017 
Pan N11mlw NI N047.5MZE-AS 
J.,i/ Numhcr: 109709317 

t)!lin,t,•r Style ti' Ou/let AS CGA 660 No x- lf i' . ..,,,,.,, 
c~ ~'-i'=> 15 
Exr, 4/17/2,a 

Certified Concenlration: 
( 'y/11,Jer !'re.'<>ttN & 1,,l11me: 2000 psig 140 cu. ft. 

tZ.2017 

Expiration Date: 
Cylinder Number: 

48.4 

4/17/2020 

CC364675 

ppm NITRIC OXIDE (as NOx) 
Balance NITROGEN 

NO= 48.1 ppm 

NIST Traceable 
Analytical Uncertainty: 

±0.7% 

NO for Reference Only 
Certifcation hiformation: Certification Date: 4/17/2017 Term· 36 Months Expiration Date: 4117/2020 This cylinder was certified according to the 2012 EPA Traceability Protocol. Document #EPA-600/R-12/531. using Procedure G1. Do Not Use this Standard if Pressure is less than 100 PSIG. 

Ana/yticol Data: (R=Reference Standard. Z=Zero Gas, C=Gas Candidate) 
1 . Component: NITRIC OXIDE (as NOx) 

Rect.J&s:.i:! Co.,centrallon. 
Certified Concentration 
Instrument Used 
Analytical Method 
Last Multipoint Calibration 

· First Analysis Data: 

Z: 0 R: 508 
R: 509 Z: 0 
Z: 0 C: 484 

UOM: ppm 

Analyzed by: 

'17.5ppm 
48.4 ppm 
Themo Electron 421-lS SIN 1030645077 
Chem11uminese&nce 
3/24/20,7 

Date: 4(10/2017 

C: 48 3 Cone: 48275 
C: 484 Cone: 48375 
R: 50.9 Cone: 48 375 

Mean Test Assay: 48341 ppm 

Reference Standard Type 
Rit.. Sto Cylinder# 
Ref. Std. Cone 
Ref. Std. Traceable to SRM # 

SRMSample# 
SRM Cylinder # 

Second Analysis Data: 

Z: 0 R: 508 
R: 50 5 Z: 0 
Z: 0 C: 484 

GMIS 
CC30828 
5084ppm 
vs. 1683b 
45-V-42 
CAt.017697 

Date: 

C: 48.2 Cone: 
C: 481 Cone: 
R: 504 Cone: 

UOM; ppm Mean Test Assay: 

Certified by: 

4/1712017 

48.461 
48.36 

48662 

48.494ppm 

Information contained herein has oeen prepared at your request by qualified expens wrthtn Praxair 01stnbution. Inc \M11le we believe that the information is accUfate within the 11m1I$ of the analytical 
methods employed and ,s complete to the extent of the specific analyses performed. we make no warranty or representa11on as to the suitability of the use of the information for any purpose. The 
information is offered with the understanding that any use of the intormation is at the sOle dilel'etion and risk of the user In no event snall the habiltty of Praxair Distribution. Inc . arising out or the 
use of the information con tained herein ei«:eed the fee established for provid,ng such information 
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OocNumber: 000096217 

Praxair 

5700 South Alameda Street 

Los Angeles, CA 90058 

Tel: (323) 585-2154 Fax:{714) 542-6689 

PGVPID: F22016 

Praxair Order Number: 34529715 fi/J Date: 6129/2016 

Customer P. 0. Number: 06064636 

Montrose Air Quality Services, LLC Customer Reference Number: 

P,1r1 Number: NI C09.5ME-AS 

Lm Nmn/Hr: 109618103 

Cyli1tdcr Style & 0111le1: Af:. CGA 350 

1631 E. St. Andrew Pl. 
Santa Ana, CA 92705 Certified Conce11tratio11: 

Cyli,rtler Pres .. ,,,,,. & l'of11m<?: 2000 psig 140 cu. ft 

C..o . q.55wrn 
e_~is1 ~'-\L\ 
2. 'x P =t 1 h \4' 4 
r<hhO\(o 

Expiration Oate: 

Cylinder Number: 

7/11/2024 

CC251444 

9.55 ppm CARBON MONOXIDE 

Balance NITROGEN 

NIST Traceable 

Analytical Uncertainty: 

±0.9% 

Certifca1ion Information: Certif,cation Date: 7/11/2016 Term: 96 Months Expiration Date: 7/11/2024 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1. Do Not 

Use this Standard if Pressure is less than 100 PSIG. 

Analyticaf Data: (R=Reference StBlldan:I, Z=Zero Gas, C=Gas Candidate) 

1 . Component; CARBON MONOXIDE 

R()questo.:! Cc:icontratior.· 

Cert1fl8d Concentralion: 

Instrument Used 

Analytical Method 

Last Multipoint Caltbrahon-

First Analysis Data: 

Z: 0 R: 63.5 

R: 631 Z: 0 
Z; 0 C: 75.5 

UOM: ppm 

Analyzed by: 

9.5ppm 
9.55pPm 

Horiba VIA-510 SIN 576876015 

NDIR 
6/29/2016 

Date: 7/11/2016 

C: 75.8 Cone: 9.573 

C: 756 Cone: 9547 

R: 62.8 Cone: 9535 

Mean Test Assay: 9.552ppm 

Reference Standard Type: GMIS 

Ref. Std. Cyl!rnler # · CC196524 

Ref.' Std. Cone: 7.973ppm 

Ref. Std. Traceable to SRM # 1677c 

SRMSample# 5-J-42 

SRM Cylinder # : 1677c 

. Second Analysis Data: Date: 

Z: 0 R: 0 C: 0 Cone: 0 

R: 0 Z: 0 C: 0 Cone; 0 

Z: 0 C: 0 R: 0 Cooc: 0 

UOM: ppm Mean Test Anay: Oppm 

, , 
Certified by: / 1 

{ r. ( , ✓5--/2- - .·{ c L~ 
Maria Soberanis 

lnfonnation """"""""""'"ha, t,,en p,.,,.ced " '°"' ,.,,.,.., by quatitiod ~,,., w,thin P""'" o,,.,.,t,on, !no Whllo - boli•w thm the int~motai, :S,,.~ l!~ ,b t., of thO -

methods employed and is complete to the extent of the specific analyses performed, we make no warranty Of representetion as to the suitability of the use of the information for any purpose. The 

information is offered wit/1 the understanding that any use of the information iS al lhe sole discretion and risk of tile user In no event shall the hab\hty of Praxaw Distribution. Inc. arising out of the 

use of the information con tained herein exceed the fee established for providing suell information, 
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/!liflJIPRAXAIR 

DocNumber: 000111806 

iii( 

Montrose Air Quality Services, LLC 
1631 E. St. Andrew Pl. 
Santa Ana, CA 92705 

Expiration Date: 

Praxair Order Number: 70293656 
Customer P. 0. ,\'umber: 

Cusromer Reference Number: 

Certified Conce111ration: 

Praxair 
5700 South Alameda Street 
Los Angeles, CA 90058 

Tel: (323) 585-2154 Fax:(7)4) 542-6689 
PGVPID: F22017 

fill Da11•: 6120/2017 

Pan N11111bt:r: NI C04. 7ME-AS 

lot Nu111ber: 70086717109 

Cylmder Sty/~ & Outlet: AS CGA 350 
Cr/111<l,:r l'ruwr~ ,I', VolHm,:: 2000 psIg 140 cu. ft 

-C.O · 'i-', Bif"' 
Cylinder Number: 

4.68 ppm 

6/28/2025 

EB0099148 

CARBON MONOXIDE 

NIST Traceable 
Analytical Uncertainty: 

~E. i OcA q \ c.\ 8 
°"t )(r ,11iel~ 
- r d\d\Ol:"t 

Balance NITROGEN 

.. 
-
--

.. 
-
--
-
-

-

Certifcati01, Information: Certification Date: 6/28/2017 Term: 96 Months Expiration Date: 6/28/2025 
This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1. Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

Analytic<1l Data: (R-:f?.eterencc Stanciard, Z=Zero Gas, C=Gas Cond1date) 

1 . Component: CARBON MONOXIDE 
Hequostod Concontrii!tion 
Certified Coocentrahon: 
Instrument Used 
Analytical Melr.od 
Last Muliapoint Calibratron 

First Analysis Data: 

z: 0 R: 9.634 
R: 9.637 Z: 0 
Z: 0 C: 4 537 

UOM: ppm 

4.7 ppm 
4,68 ppm 
MKS Mull!gas 2031 FTIR 
Fourier Transform Infrared 
6123/2017 

Date: 6/28/2017 

C: 4 543 Cone: 4 664 
C: 4.542 Cone: 4 683 
R: 9.646 Cone: 4.678 

Moan Test AHay: 4.682ppm 

Analyzed by: ---J 
/ 

Yi~~ 

Ro!erence Standard Type: 
Ref. Std Cylinder# · 
Ref. Sid. Cone: 
Ref. Std. Traceable lo SRM # . 

SRM Sample # • 
SRM Cylinder# : 

GMIS 
CC341074 

9.939 pprn 
1677c 
5-J-42 
CAL015337 

Second Analysis Data: 

Z: 0 
R: 0 
Z: 0 

R: 
Z: 
C: 

0 
0 
0 

Date: 

C: 0 Cone: 
C: 0 Cone: 
R: 0 Cone: 

0 
0 
0 

UOM: ppm Moan Test Assay: O ppm 

Certified by:u, 
Pupongmontre Pete 

lnfomlation containea herein has been preparoa ai your request by q.;alifted experts will1in Pra,cair D1s!nbut1on. Inc While we believe that the information is accurate w1th1n the i1mIts of the analylical methods employed and is c-.omple1e 10 the extent of the specific analyses performed, we make no warranty or representation as lo the sudabilily of the use of the information for any purpose. The 1nforma1Jon is offered with the understanding that any use of the ,nforrnalion is at the sole discretion and risk of the user In no event shall the liability of Praxair Distribution. Inc. aris,ng out of the use of the informa!ion con tained heroin exceed the fee established for providing 6uth information 
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/f fLDPRAXAIR 

OocNumber: 000112466 

.,'.:': ·)-:;¾'_s:"t;&,,,\;<N;s• ·t.,,,,,;::· \\: \; 
\\O mmRm , fr~: ( 

c, ,v\ ,\,10 N l RO) t 

Praxair 
5700 South Alameda Street 

Los Angeles. CA 90058 

Tel: (323) 585-2154 Fax:(714) 542-6689 

PGVPID: F22017 

Montrose Air Quality Services, LLC 
1631 E. St. Andrew Pl. 

Praxair Order Number: 70297908 

Customer P. 0. Number: 

hi/ Dute. 6/26/2017 

P,m N11mh,,,r: Al NX45MZ1E-AS 

omer Reference Number: 
Lot N11mber· 700B6717708 

< :vlmJer Style & 01t1let AS CGA 660 

Santa Ana, CA 92705 Certijie,t Couce11tratio11: 
, 'ylhHl<-'r l'r<w.>11re & 1'0J11m.-: 2000 psig 1 ◄0 cu. fl. 

No1. ... 'f'I.C 
C,c:.. l&I/; 

S.1'• l•l•, 
~uo,7 

Expiration Date: 

Cylinder Number: 
7/21/2020 

CC3516 

44.6 ppm NITROGEN DIOXIDE (as NOx) 

Balance AIR 

NIST Traceable 

Analytical Uncertainty: 

± 1 % 

Certifcotion lnformatio11: Certification Date: 7/21/2017 Term: 36 Months Expiration Date: 7/21/2020 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1. Do Not 

Use this Standard if Pressure is less than 100 PSIG. 

The above certified concentration of Total Oxides of Nitrogen {NOx) excludes HN03. [HN03]= 0.8 ppm (for reference only). 

A11u{rtical D"tu: (R=Reference Standard, Z=Zero Gas, C=Gas Candll:fate) 

1 . Component: NI iROGEN DIOXIDE (as NOx) 

Requested Concentration: 45 ppm 

Certified Concentration 44 5 ppm 

Instrument Used Thermo Env. 42i-HL 

Analyt1cat Method: Chemiluminescence 

Lasl Mulltpoint Calibration 6126/2017 

First Analysis Oaui: Date: 7/14/2017 

Z: 0 R; 97.4 

R: 97.6 Z: 0 

Z: 0 C: 44.7 

UOM: ppm 

Analyzed by: 

C; 445 Cone: 

C: 44 7 Cone: 

R: 97.5 Cone: 

Mean Test Assay: 

Henry Koung 

4◄.5 

44 7 
44.7 

44.633ppm 

ij:eferer.ce Standard Type GMIS 

Ref Std. Cylinder# - CC308835 

Ref. Std Cone: 97.5 ppm 

Ref Std. Traceable to SRM # . 2660a 
SRM Sample# 2660-C-45 

SRM Cylinder#: CAL016162 

Second Analysis Data: Date: 7/21/2017 

Z: 0 R: 97.5 C: 44 4 Cone; 444 

R: 97.4 Z: 0 C: 44 3 Cone: 443 

Z: 0 C: 44 4 R: 97 S Cone: 44.4 

UOM: ppm Mun Test Assay: 44 367ppm 

Certified by: C !) 
_ {nc,_,._(2_ 

malia Real 

Information contained heretn has been prepared at your reque&t by qualified experts within Praxair O,stnbutioo, Inc. While we believe that tne information is accurate within the limits of the analytical 

methods employed and ,s complete to the elltent of the specific anatyses performed, we make no warranty or representation as to the suitability of the use of the information for any purpose. The 

1nfonnation ,s offered with the understanding that any use of the 1nformati0fl is at the sole discretion and risk of the user In no event sha:i the liability of Pra)(air Distribution. Inc .. arising out of Iha 

, .. of lhe _,on a,n ""''" he<elO ,xoe•<llho .... , ... ,,.,,.., fO, ""'"di"(j -""' iofOm,.\iM. /)_ ,T 7 /4 ( /1 7 
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Doc Number: 000118499 

Praxair 
5700 South Alameda Street 
Los Angeles, CA 90058 
Tel: (323) 585~2154 Fax:(714) 542-6689 
PGVPID: F22017 

Praxair Order Mm1ber: 70455395 Fill Dw, 12/18/2017 

Customer P. 0. Number: Purl Numbrr: NI CO10.506E-AS 
Montrose Air Quality Services, LLC CusJOmer Reference Number: 
1631 E. St. Andrew Pl. 

/.di Nu,nb,;r. 70086735207 
(,ii11der Sl'}le & Ou1/tl. AS CGA 590 

Santa Ana, CA 9270S Certified Concentration: 
(►-Under Pre.uu,-,, & Vol11m,r 2000 pslg 140 CU. ft. 

Cot. /tJ.S9 
cc 11'-S't'~ 
EJtf ,~1--, /TS' 

Expiration Uate: 

Cylinder Number: 

10.59 
10.48 

% 

% 
Balance 

12/2712025 
CC116546 

CARBON DIOXIDE 
OXYGEN 

NITROGEN 

NIST Traceable 

Analytical Uncertainty: 

± 0.6% 
±0.4% 

F, ?~if,llft,"IJ'ormation: Certification Date: 12/27/2017 Term: 96 Months Expiration Date: 12/27/2025 ~yil,d/r was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1. Use this Standard if Pressure is less than 100 PSIG. 

CO2 responses have been corrected for 02 lR broadening effect. 02 responses have been corrected for CO2 interference. 
Analytic:ul Data: (R=Ri,terence ::ila11<1ard, l=Z1;1ro Gas. C<=Gas Candidall!) 

1 . Component: CARBON DIOXIDE 
Requested Concentralion: 
Certified Concentration: 
lnslrumenl Used: 
Analytical Method: 
last Multipoint Calibration: 

' First Arnllysls Data: 

z: 0 R: 14.01 
R: 14.01 Z: 0 
Z: 0 C: 10.58 

UOM: % 

2 , Component; OXYGEN 
Requested Concentration: 
Certified Concentration: 
lnstn 11iient Used: 
Analytical Method. 
Last Multipoint Calibration: 

, First Analysis Data: 

Z: 0 R: 9.88 
R: 9.88 Z: 0 
Z: 0 C: 1048 

UOM: % 

Analyzed by: 

105% 
10.59 % 
Horiba VIA-510 SIN 20C194WK 
ND!R 
12/19/2017 

Date: 

C: 10.59 Cone: 
C: 10.6 Cone: 
R: 14.01 Cone: 

Mean Test Assay: 

10.5% 
10.48 % 
PARA 1 OXYMA T SE 
PARAMAGNETIC 
12/20/2017 

Date: 

C: 10.48 Cone: 
C: 10.48 Cone: 
R: 9.88 Cone: 

12/27/2017 

1059 
10.6 

10.58 

10.59% 

12/2712.017 

1048 

10.48 
10.48 

Mean Test Assay: 10.48 % 

&if.~ 

Reference Standard Type: 
.Ref. Sid. Cylinder# : 
Ref, S1d. Cone: 
Ref. Std. Traceable to SRM II : 

GMiS 
CC179324 
14.01% 

1675b 
6-F-51 
CAL014538 

SRMSal'Jl)le#; 
SRM Cylinder # : 

Second Analysis Data: 

Z: 0 
R: 0 
Z: 0 

R: 
Z: 
C: 

0 

0 
0 

C: 0 

C: 0 
R: 0 

Date: 

Cone: 
Cone: 
Cone: 

: UOM: % Mean Test Assay: 

Reference Standard Type: NTRM 
Ref Std. Cylinder#: DT0010402 
Ref. Std. Cone: 9.88% 
Ref. Std. Traceable to SRM #. 170701 

SRM Sample # : 17070115 
SRM Cylinder # : 

Second Analysts Data; Date: 

Z: 0 
R: 0 
Z: 0 

UOM: % 

R: 0 
Z: 0 
C: 0 

C: 
C: 

0 
0 

Cone: 
Cone: 

R: O Cone: 

Mean Test Assay: 

Certified by: 

0 
0 
0 

0% 

0 
0 
0 

0% 

Oo Not 

Jnformalion contained herein has been prepared at your request by qualified experts within Praxair nistribution. Inc. While we believe that the information is accurate within the limits of the analytical methOds el'Jl)loyed and is complete to the e>Clenl of the specific analyses performed, we make no warranty or representation as to the suitability of the use of the information for any purpose. The information is offered with the understanding that any use of the informatron is at the sole discretion and risk of the user. In no event shall the liability of Praxair Distribution, Inc .. ansing out of the use of the information con tained herein exceed the fee established for providing such information. 
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TIC 

I.D. 

101 

T3 (OIL) 
T2 (Boiling H20) 

T1 (Ice/Water) 

THERMOCOUPLE CALIBRATION 

Thermocouple ID: 101 
Date: 1/3/2018 

Performed By: S. Donovan/R. Monzon 

Calibrated Digital Temperature Readout ID: PTC-9 

T1 Reference Thermometer ID: 201100 

Readout 

I.D. 

PTC-9 

PTC-9 

PTC-9 

T2 Reference Thermometer ID: 805002770 

T3 Reference Thermometer ID: 805002803 

TIC - Readout Reference Thermometer 

OF OF 

Reading 1 Reading 2 Readino 3 Averaoe Readina 1 Readina 2 Readina 3 

349 349 349 349 358 358 358 

210 210 209 210 212 212 212 

34 34 34 34 32 32 32 

1) Difference% (0 R) = Difference (°F) I (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (°R) 

Difference 

Averaae OF %, (OR) 

358 9.0 1.1% Pass 

212 2.3 0.3% Pass 

32 2.0 0.4% Pass 

002AS-3204 71-RT-233 263 of 612 

Jan 2018 TC-Readout-Pitot-Nozzle-ADM-Mag Calibrations - v.1 

1:16 PM 

4/2/2018 

11111111 

-.. 
---.. 
...... 

!!Illa 

-.. 

-

-

-



-
.. -
---

.. 

-

-

TIC 

I.D. 

111 

T3 (OIL) 
T2 (Boiling H20) 

T1 (Ice/Water) 

THERMOCOUPLE CALIBRATION 

Thermocouple ID: 111 
Date: 1/3/2018 

Performed By: S. Donovan/R. Monzon 

Calibrated Digital Temperature Readout ID: PTC-9 
T1 Reference Thermometer ID: 201100 

Readout 

I.D. 

PTC-9 

PTC-9 

PTC-9 

T2 Reference Thermometer ID: 805002770 
T3 Reference Thermometer ID: 805002803 

TIC - Readout Reference Thermometer 
OF OF 

Readino 1 Readino 2 Reading 3 Average Reading 1 Reading 2 Reading 3 
355 355 355 355 358 358 358 
214 214 214 214 212 212 212 
36 36 36 36 32 32 32 

1) Difference % (0 R) = Difference (°F) I (Average Tref + 460) 
2) Pass if all Differences are less than 1.5% (0 R) 

Averaae 

358 

212 

32 

Difference 

OF %, (OR) 

3.0 0.4% 
2.0 0.3% 

4.0 0.8% 

Pass 

Pass 

Pass 
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TIC 

I.D. 

110 

T3 (OIL) 
T2 (Boiling H20) 

T1 (Ice/Water) 

THERMOCOUPLE CALIBRATION 

Thermocouple ID: 110 
Date: 1/3/2018 

Performed By: S. Donovan/R. Monzon 

Calibrated Digital Temperature Readout ID: PTC-9 

T1 Reference Thermometer ID: 201100 

Readout 

I.D. 

PTC-9 

PTC-9 

PTC-9 

T2 Reference Thermometer ID: 805002770 

T3 Reference Thermometer ID: 805002803 

TIC - Readout Reference Thermometer 

OF OF 

Readino 1 Readino 2 ReadinQ 3 Averaoe Readino 1 Readino 2 Readino 3 

353 354 354 354 358 358 358 

213 213 213 213 212 212 212 

36 36 35 36 32 32 32 

1) Difference% (0 R) = Difference (°F) I (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (0 R) 

Averaoe 

358 

212 

32 

Difference 

OF %, (OR) 

4.3 0.5% 

1.0 0.1% 

3.7 0.7% 

Pass 

Pass 

Pass 

002AS-3204 71-RT-233 265 of 612 

Jan 2018 TC-Readout-Pitot-Nozzle-ADM-Mag Calibrations - v.1 

1:16 PM 

4/2/2018 

-



----

-

-

TIC 

t.D. 
58 

T3 (OIL) 
T2 (Boiling H20) 

T1 (Ice/Water) 

THERMOCOUPLE CALIBRATION 

Thermocouple ID: 58 
Date: 1/3/2018 

Performed By: S. Donovan/R. Monzon 

Calibrated Digital Temperature Readout ID: PTC-9 
T1 Reference Thermometer ID: 201100 

Readout 

I.D. 

PTC-9 
PTC-9 

PTC-9 

T2 Reference Thermometer ID: 805002770 
T3 Reference Thermometer ID: 805002803 

TIC - Readout Reference Thermometer 
OF OF 

Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

362 362 361 362 358 358 358 
210 210 210 210 212 212 212 

34 34 34 34 32 32 32 

1) Difference % (0 R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (0 R) 

Average 

358 
212 

32 

Difference 

OF %, (OR) 

3.7 0.4% 
2.0 0.3% 

2.0 0.4% 

Pass 
Pass 

Pass 
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PitotlD 

101 
111 
110 
058 

Notes: 

S Type Pitot Tube Dimensional Calibration Record 

Side View 

~} 1-=x:.I 
f ~ M2 ~ 

End View 

z< 1/8" w< 1/32" Yes 
"3/16" < Dt < 

n/a n/a n/a n/a n/a 
Acceptability Criteria 3/8" 

Side View, Side View, 
Impact Impact 

Date Calibrated By 
openings openings 

Pa= Pb 
Tubing 

M1 M2 M3 M4 MS 
Properly Properly Diameter, dt 

aligned, z < aligned, w< 
1/8" 1/32" 

1/5/18 R. Dupent y y y 0.374 0.904 0.911 0.917 0.906 0.408 
1/5/18 R. Dupont y y y 0.374 0.954 0.955 0.953 0.953 0.419 
1/5/18 R. DuDOnt y y y 0.375 0.961 0.951 0.967> '· 0.958 0.426 
1/5/18 R. Dupont y y y 0.372 0.834 0.839 0.862-·t,> 0.843 0.442 

Reference "A Type"5 Pitot Tube Calibration Study", Robert F. Vollaro, October 15, 1975 
If tube is not visibly defonned it is assumed that Pa = Pb = .5 x avg. of M1 & M2, and that average face opening plane angles represent individual angles to tube axis 

I I 

n/a 

MS 

0.434 
0.413 
0.414 
0.431 

I 

-1 Ms t-
f 

1 
2? ' f Pb 

M3 A"' Pa 

! ....__., + 
--1 Me ~ 

Top View 

10 degrees 5 degrees 
1.05Dt<P<1.5 

Dt 
Average Face 

Average Face 
Opening Plane 
Angle, offset 

Opening Plane 

from 
Frontal Angle 

Ratio of Plot Status 
perpendicular 

from parallel to 

to transverse 
Longitudinal 

·-·· Axis 

-0.5 0.7 1.2 Pass 
-0.1 0.0 1.3 Pass 
0.8 0.6 1.3 Pass 
-0.4 1.2 1.1 Pass 
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- Nozzle# Date 
196 1/12/18 
55 1/12/18 

1!1111111 5x 1/12/18 

--

-

-

002AS-3204 71-RT-233 

~,iMON'] R{)St I j AIR (}_UALlTY .\f:RVIC! ~ 
NOZZLE CALIBRATION 

Performed By D1 D2 D3 Average Dn Status 
JG 0.237 0.240 0.239 0.239 Pass 
JG 0.244 0.244 0.244 0.244 Pass 
JG 0.240 0.242 0.243 0.242 Pass 
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T/C 

I.D. Readout 

TC-CAL I.D. 

T3{OIL} PTC-42 
T2 (Boiling H2O) PTC-42 

T1 (Ice/Water) PTC-42 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: PTC-42 

Readout Description: Handheld 
Date: 1/4/2018 

Performed By: S. Donovan/D. Avila 

Calibrated Thermocouple ID: TC-CAL 

T1 Reference Thermometer ID: 201100 

T2 Reference Thermometer ID: 805002770 

T3 Reference Thermometer ID: 805002803 

T /C - Readout Reference Thermometer 

OF OF 

Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

353 352 353 353 360 360 360 

215 215 214 215 212 212 212 

35 35 35 35 32 32 32 

1} Difference% (0 R) = Difference (°F) / (Average Tref + 460) 

2} Pass if all Differences are less than 1.5% (0 R) 

Thermocouple Source Readings 

TIC - Readout TIC Source 

TIC Source OF OF 

SIN Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T4 (~650 F} S/N 106970 650 650 650. 650 650 650 650 

T3 (~370 F} SIN 106970 371 371 371 371 370 370 370 

T2 (-212 F) SIN 106970 212 212 213 212 212 · 212 212 

T1 (~32 F} SIN 106970 32 32 32 32 32 32 32 

1) Difference % (
0 R} = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (
0 R) 

Difference 

Average OF %, (OR) 

360 7.3 0.9% Pass 

212 2.7 0.4% Pass 

32 3.0 0.6% Pass 

Difference 

Average OF %, (OR) 

650 0.0 0.0% Pass 

370 1.0 0.1% Pass 

212 0.3 0.0% Pass 

32 0.0 0.0% Pass 
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TIC 

I.D. Readout 

TC-CAL I.D. 

T3 (OIL) 30-WCS 
T2 (Boiling H20) 30-WCS 

T1 (Ice/Water) 30-WCS 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 30-WCS 
Readout Description: Control Box 

Date: 1/3/2018 
Performed By: S. Donovan/R. Monzon 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 201100 
T2 Reference Thermometer ID: 805002770 
T3 Reference Thermometer ID: 805002803 

TIC - Readout Reference Thermometer 
OF OF 

Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

351 351 351 351 358 358 358 
209 209 209 209 212 212 212 

29 29 29 29 32 32 32 

1) Difference % (
0
R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (0 R) 

Thermocouple Source Readings 

TIC - Readout TIC Source 

TIC Source OF OF 

SIN Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T4 (~650 F) SIN 106970 648 648 648 •,a' 648 650 650 650 
T3 (~370 F) SIN 106970 367 367 367 367 370 370 370 
T2 (~212 F) SIN 106970 209 209 209 209 212 212 212 
T1 (~32 F) SIN 106970 29 29 29 29 32 32 32 

1) Difference % (0 R) = Difference (°F} / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (0 R) 

Average 

358 
212 

32 

Average 

650 

370 

212 

32 

Difference 

OF %, (OR) 

7.0 0.9% 

3.0 0.4% 

3.0 0.6% 

Difference 

OF %, (OR) 

2.0 0.2% 

3.0 0.4% 

3.0 0.4% 

3.0 0.6% 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
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TIC 

I.D. Readout 

TC-CAL 1.0. 

T3 (OIL} 17-WCS 

T2 (Boiling H20) 17-WCS 

T1 (Ice/Water} 17-WCS 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 17-WCS 
Readout Description: Control Box 

Date: 1/3/2018 
Performed By: S. Donovan/R Monzon 

Calibrated Thermocouple ID: TC-CAL 

T1 Reference Thermometer ID: 201100 

T2 Reference Thermometer ID: 805002770 

T3 Reference Thermometer ID: 805002803 

TIC - Readout Reference Thermometer 

OF OF 

Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

352 352 352 352 358 358 358 

213 213 213 213 212 212 212 

29 29 29 29 32 32 32 

1} Difference % (0 R} = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (
0
R) 

Thermocouple Source Readings 

TIC - Readout TIC Source 

TIC Source OF OF 

SIN Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T4 (~650 F) SIN 106970 649 649 649 °' '' ·" 649 650 650 650 

T3 (~370 F) SIN 106970 372 372 372 372 ~70 370 370 

T2 (~212 F} S/N 106970 211 211 211 211 212 212 212 

T1 (~32 F) SIN 106970 31 31 31 31 32 32 32 

1) Difference % (0 R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (
0
R} 

Average 

358 

212 

32 

Average 

650 

370 

212 

32 

Difference 

OF %, (OR) 

6.0 0.7% 

1.0 0.1% 

3.0 0.6% 

Difference 

OF %, (OR) 

1.0 0.1% 

2.0 0.2% 

1.0 0.1% 

1.0 0.2% 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
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Orifice Method - Triplicate Runs/Four Calibration Points 
English Meter Box Units, English K' Factor 

I I I I I I I j I I I I I I I I 

Bl-MONTHLY ORY GAS METER CALIBRATION CHECK 

Model#: 
ID#: 

Filename: C:\Users\Dave Wonderty\lnformation\Calibrations\Meters\1-P&M\2018\(1 p-m 3-2-18 Bimonthly Meter Cal.xls]WCS Date: 
File Modified From: APEX 522 Series Meter box Calibration Bar. Pressure: 
Revised: 3/21/2002 Performed By: 

Yd from previous semi-annual calibration: 

I j 

1 P&M 
3/2/2018 
30.12 

R. Howard 
1.003 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K'Orifice Actual 
dH Time Initial Final Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum 

(inH2O) (min) (cufl) (cu ft) (cuft) (deg F) (deg F) (deg F) (number) (see above) (in Hg) 
0.63 I 12.00 357.980 I 363.412 5.432 I 67.0 I 65.0 I 67.0 I 65.0 48 I 0.3465 20.0 
0.63 I 12.00 363.412 I 368.842 5.430 I 67.0 I 65.0 I 67.0 I 65.0 48 I 0.3465 20.0 
0.63 I 12.00 368.842 I 374.276 5.434 I 67.0 I 66.0 I 67.0 I 66.0 48 I 0.3465 20.0 

1.90 I 7.00 376.080 I 381.473 5.393 I 67.0 I 66.0 I 67.0 I 66.0 63 I 0.5888 17.0 
1.90 I 7.00 381.473 I 386.864 5.391 I 67.0 I 66.0 I 67.0 I 66.0 63 I 0.5888 17.0 
1.90 I 7.00 386.864 I 392.251 5.387 I 68.0 I 67.0 I 69.0 I 67.0 63 I 0.5888 17.0 

DRY GAS METER ORIFICE DRY GAS METER ORIFICE 

CALIBRATION FACTOR CALIBRATION FACTOR 
VOLUME VOLUME VOLUME VOLUME VOLUME 

CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL y dH@ 
Vm(std) · Vm(std) Vcr(std) Vcr(std) Ver Value Value 
(cuft) (liters) (cu ft) (liters) (cuft) (number) (inH2O) 
5.495 155.6 5.492 155.5 5.375 0.999 1.713 
5.493 155.6 5.492 155.5 5.375 1.000 1.713 
5.492 155.5 5.492 155.5 5.375 1.000 1.710 

Average 1.000 1.712 

5.468 154.8 5.444 154.2 5.328 0.996 1.786 
5.466 154.8 5.444 154.2 5.328 0.996 1.786 
5.449 154.3 5.444 154.2 5.328 0.999 1.782 

Average 0.997 1.784 

Average Yd: 0.998 dH@: 1.748 

Pass Q ® dH = 1: 0.567 

The Average Yd must be within+/- 2% of the most recent semi-annual calibration Yd. If not, perform 4-point calibration. 

SIGNED: Signature on File Date: 3/2/2018 

I j 

(in. Hg) 

Initial 

(deg F) 

60.0 

60.0 

60.0 

60.0 

60.0 

60.0 

I I I I I I 

Ambient Temperature 

Final Average 

(deg F) (deg F) 

60.0 I 60.0 

60.0 I 60.0 

60.0 I 60.0 

60.0 I 60.0 

60.0 I 60.0 

60.0 I 60.0 

1p-m 3-2-18 Bimonthly Meter Cal WCS 
4/2/2018 
1:18 PM 
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SEMI-ANNUAL DRY GAS METER/ORIFICE CALIBRATION 

Orifice Method - Triplicate Runs/Four Calibration Points Model#: 

English Meter Box Units, English K' Factor ID#: 

Filename: C:\Users\Dave Wonderly\lnformation\Calibrations\Meters\1-P&M\2017\(Semi-Annual Meter Calibration 1-pm 12-29-17.xls]WC Date: 

File Modified From: APEX 522 Series Meter box Calibration Bar. Pressure: 

Revised: 4/812005 Performed By: 
Meter Serial #: 

1 p&m 
12/29/2017 

30.13 
R. Howard 
8520465.00 

(in. Hg) 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K' Orifice Actual Ambient Temperature 

dH Time Initial Final Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum Initial Final Average 

(inH2O) (min) (cuft) (cuft) (CU ft) (deg F) (deg Fl (deg F) (deg F) (number) (see above) (in Hal Idea Fl (deg F) (deg F) 

0.13 I 26.00 I 824.267 I 829.557 I 5.290 I 64.0 I 64.0 I 64.0 I 64.0 33 I 0.1553 I 23.0 62.0 I 62.0 I 62.0 

0.13 I 26.00 I 829.557 I 834.844 I 5.287 I 65.0 I 64.0 I 65.0 I 64.0 33 I 0.1553 I 23.0 62.0 I 62.0 I 62.0 

0.13 I 26.00 I 834.844 I 840.136 I 5.292 I 65.0 I 64.0 I 66.0 I 64.0 33 I 0.1553 I 23.0 62.0 I 62.0 I 62.0 

0.65 I 12.00 I 843.010 I 848.398 I 5.388 I 66.0 I 64.0 I 66.0 I 64.0 48 I 0.3465 I 20.0 63.0 I 63.0 I 63.0 

0.65 I 12.00 I 848.398 I 853.786 I 5.388 I 67.0 I 64.0 I 67.0 I 64.0 48 I 0.3465 I 20.0 63.0 I 63.0 I 63.0 

0.65 I 12.00 I 853.786 I 859.172 I 5.386 I 67.0 I 64.0 I 68.0 I 64.0 48 I 0.3465 I 20.0 63.0 I 63.0 I 63.0 

1.80 I 7.00 I 861.360 I 866.686 I 5.326 I 68.0 I 64.0 I 68.0 I 65.0 63 I 0.5888 I 16.0 65.0 I 65.0 I 65.0 

1.80 I 7.00 I 866.686 I 872.010 I 5.324 I 68.0 I 65.0 I 69.0 I 65.0 63 I 0.5888 I 16.0 65.0 I 65.0 I 65.0 

1.80 I 7.00 I 872.010 I 877.336 I 5.326 I 69.0 I 65.0 I 69.0 I 65.0 63 I 0.5888 I 16.0 65.0 I 65.0 I 65.0 

3.40 I 5.00 I 880.378 I 885.628 I 5.250 I 69.0 I 64.0 I 70.0 I 65.0 73 I 0.8202 I 130 65.0 I 65.0 I 65.0 

3.40 I 5.00 I 885.628 I 890.869 I 5.241 I 70.0 I ; 65.0 I 70.0 I 65.0 73 I 0.8202 I 13.0 65.0 I 65.0 I 65.0 

.3.40 I 5.00 I 890.869 I 896.117 I 5.248 I 71.0 I 65.0 I 71.0 I 66.0 73 I 0.8202 I 130 65.0 I 65.0 I 65.0 

DRY GAS METER ORIFICE DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR Individual Individual Orifice Orifice 

VOLUME VOLUME VOLUME VOLUME VOLUME Run Orifice Average Average 

CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL y dH@ 

Vm(std) Vm(std) Vcr(std) Vcr(std) Ver Value Value 0.95 < Y Ymax-Ymin 0.98 < Y/Yd dH@-dH@av 

(cu ft) (liters) (cuft) (liters) (cuft) (number) (in H2O) < 1.05? < 0.010? < 1.02? <0.155? 

5.367 152.0 5.325 150.8 5.230 0.992 1.769 Pass 

5.359 151.8 5.325 150.8 5.230 0.994 1.769 Pass 

5.362 151.8 5.325 150.8 5.230 0.993 1.769 Pass 

Average 0.993 1.769 Pass Pass Pass 

5.463 154.7 5.478 155.1 5.391 1.003 1.780 Pass 

5.458 154.6 5.478 155.1 5.391 1.004 1.780 Pass 

5.453 154.4 5.478 155.1 5.391 1.005 1.780 Pass 

Average 1.004 1.780 Pass Pass Pass 

5.403 153.0 5.420 153.5 5.354 1.003 1.712 Pass 

5.396 152.8 5.420 153.5 5.354 1.005 1.711 Pass 

5.395 152.8 5.420 153.5 5.354 1.005 1.711 Pass 

Average 1.004 1.711 Pass Pass Pass 

5.339 151.2 5.393 152.7 5.327 1.010 1.667 Pass 

5.324 150.8 5.393 152.7 5.327 1.013 1.665 Pass 

5.324 150.8 5.393 152.7 5.327 1.013 1.663 Pass 

Average 1.012 1.665 Pass Pass Pass 

Average Yd: 1.003 dH@: 1.731 

Q eldH = 1: 0.570 

SIGNED: Signature on File Date: 12/29/2017 

Semi-Annual Meter Calibration 1-pm 12-29-17 WCS 
4/2/2018 
1:19PM 

I I I I I I I I I I I I I I I I I I I I 
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Orifice Method - Triplicate Runs/Four Calibration Points 
English Meter Box Units, English K' Factor 

I I I I I I I I I I I I I I 

Bl-MONTHLY DRY GAS METER CALIBRATION CHECK 

Filename: C:\Users\Dave Wonderly\lnformation\Calibralions\Meters\17-wcs\2018\(17-WCS bimonthly cal 3-5-18.xls]WCS 

I I I I I J 

Model #: c5000 
ID#: 17-wcs 
Date: 3/5/2018 

File Modified From: APEX 522 Series Meter box Calibration Bar. Pressure: 30.14 (in. Hg) 
Revised: 3/21/2002 Performed By: R. Howard 

Yd from previous semi-annual calibration: 0.995 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K'Orifice Actual 
dH Time Initial Final Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum Initial 

(inH2O) (min) (cuft) (cufl) (cu ft) (deg F) (deg F) (degF) (number) (see above) (in Hg) (deg F) 
0.51 I 12.00 I 322.118 I 327.593 I 5.475 I 78.0 77.0 I 78.0 I 77.0 48 I 0.3465 19.0 75.0 
0.51 I 12.00 I 327.593 I 333.062 I 5.469 I 78.0 77.0 I 78.0 I 77.0 48 I 0.3465 19.0 75.0 
0.51 I 12.00 I 333.062 I 338.533 I 5.471 I 79.0 78.0 I 80.0 I 78.0 48 I 0.3465 19.0 75.0 

1.80 I 7.00 I 340.977 I 346.525 I 5.548 I 80.0 77.0 I 80.0 I 78.0 63 I 0.5888 18.0 71.0 
1.80 I 7.00 I 346.525 I 352.076 I 5.551 I 80.0 79.0 I 81.0 I 78.0 63 I 0.5888 18.0 71.0 
1.80 I 7.00 I 352.076 I 357.621 I 5.545 I 81.0 79.0 I 81.0 I 80.0 63 I 0.5888 18.0 71.0 

DRY GAS METER ORIFICE DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR 

VOLUME VOLUME VOLUME VOLUME VOLUME 

CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL y dH@ 
Vm(std) Vm(std) Vcr(std) Vcr(std) Ver Value Value 
(cuft) (liters) (cuft) (liters) (cuft) (number) (in H2O) 
5.422 153.6 5.418 153.4 5.452 0.999 1.394 
5.416 153.4 5.418 153.4 5.452 1.000 1.394 
5.406 153.1 5.418 153.4 5.452 1.002 1.391 

Average 1.001 1.393 

5.499 155.7 5.391 152.7 5.384 0.980 1.689 
5.494 155.6 5.391 152.7 5.384 0.981 1.686 
5.481 155.2 5.391 152.7 5.384 0.984 1.683 

Average 0.982 1.686 

Average Yd: 0.991 dH@: 1.540 

Pass Q ® dH = 1: 0.604 

The Average Yd must be within +/- 2% of the most recent semi-annual calibration Yd. If not, perform 4-point calibration. 

SIGNED: Signature on File Date: 3/5/2018 

I I I I I I 

Ambient Temperature 

I 
I 
I 

I 
I 
I 

Final Average 
(deg F) (deg F) 
75.0 75.0 

75.0 75.0 
75.0 75.0 

71.0 71.0 

71.0 71.0 

71:0 71.0 

17-WCS bimonthly cal 3-5-18 WCS 
4/2/2018 
1:19 PM 

I I 



0 
0 
N 
)> 
(/) 

I 
w 
N 
0 
.,J::i,. 
-...J 
...l,. 

I 

::0 
--i 

I 
N 
w 
w 

N 
-...J 
01 
0 ..... 
0) 
...l,. 

N 

I I 

SEMI-ANNUAL DRY GAS METER/ORIFICE CALIBRATION 

Orifice Method - Triplicate Runs/Four Calibration Points Model #: 

English Meter Box Units, English K' Factor ID #: 

Filename: C:\Users\Dave Wonderly\lnformation\Calibrations\Meters\17-wcs\2017\[Semi-Annual Meter Calibration 11-6-17 WCS-17.xls]\ Date: 

File Modified From: APEX 522 Series Meter box Calibration Bar. Pressure: 

Revised: 4/8/2005 Performed By 

C5000 
17WCS 

11/6/2017 
30.08 (in. Hg) 

R. Howard 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K' Orifice Actual Ambient Temperature 

dH Time Initial Final Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum Initial Final Average 

(inH20) (min) (cuft) (cuft) (cuft) (dea F) (dea F) (dea F) (dea F) (number) (see above) (in Ha) (dea F) (dea Fl Idea Fl 

0.11 I 26.00 I 244.000 I 249.310 I 5.310 I 66.0 I 63.0 I 67.0 I 64.0 33 I 0.1553 I 18.0 58.0 I 580 I 58.0 

0.11 I 26.00 I 249.310 I 254.623 I 5.313 I 67.0 I 64.0 I 68.0 I 64.0 33 I 0.1553 I 18.0 60.0 I 60.0 I 60.0 

0.11 I 26.00 I 254.624 I 259.945 I 5.321 I 68.0 I 64.0 I 68.0 I 65.0 33 I 01553 I 18.0 60.0 I 60.0 I 60.0 

0.52 I 12.00 I 262.205 I 267.671 I 5.466 I 69.0 I 66.0 I 70.0 I 66.0 48 I 0.3465 I 17.0 64.0 I 64.0 I 64.0 

0.52 I 12.00 I 267.721 I 273.189 I 5.468 I 70.0 I 66.0 I 71.0 I 67.0 48 I 0.3465 I 17.0 64.0 I 64.0 I 64.0 

0.52 I 12.00 I 273.319 I 278.783 I 5.464 I 71.0 I 67.0 I 72.0 I 68.0 48 I 0.3465 I 17.0 64.0 I 64.0 I 64.0 

170 I 7.00 I 226.890 I 232.286 I 5.396 I 66.0 I 63.0 I 66.0 I 63.0 63 I 0.5888 I 15.0 56.0 I 56.0 I 56.0 

1.70 I 7.00 I 232.286 I 237.668 I 5.382 I 66.0 I 63.0 I 67.0 I 63.0 63 I 0.5888 I 15.0 56.0 I 56.0 I 56.0 

1.70 I 7.00 I 237.668 I 243.050 I 5.382 I 67.0 I 63.0 I 68.0 I 64.0 63 I 0.5888 I 15.0 56.0 I 56.0 I 56.0 

3.40 I 5.00 I 279.017 I 284.394 I 5.377 I 72.0 I 70.0 I 72..0 I 70.0 73 I 0.8202 I 14.0 67.0 I 67.0 I 67.0 

3.40 I 5.00 I 284.394 I 289.766 I 5.372 I 72.0 I 70.0 I :,73,0 I 70.0 73 I 0.8202 I 14.0 67.0 I 67.0 I 67.0 

3:40 I 5.00 I 289.776 I 295.155 I 5.379 I 73.0 I 70.0 I 73.0 I 70.0 73 I 0.8202 I 14.0 67.0 I 67.0 I 67.0 

DRY GAS METER ORIFICE DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR Individual Individual Orifice Orifice 

VOLUME VOLUME VOLUME VOLUME VOLUME Run Orifice Average Average 

CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL y dH@ 

Vm(std) Vm(std) Vcr(std) Vcr(std) Ver ,.,,,, · Value Value 0.95 < Y Ymax-Ymin 0.98 < Y/Yd dH@-dH@av 

(cuft) (liters) (cuft) (liters) (cu ft) (number) (inH20) < 1.05? < 0.010? < 1.02? < 0.155? 

5.368 152.0 5.337 151.1 5.210 0.994 1.489 Pass 

5.364 151.9 5.326 150.8 5.220 0.993 1.494 Pass 

5.367 152.0 5.326 150.8 5.220 0.992 1.492 Pass 

Average 0.993 1.492 Pass Pass Pass 

5.503 155.8 5.464 154.7 5.396 0.993 1.424 Pass 

5.497 155.7 5.464 154.7 5.396 0.994 1.422 Pass 

5.482 155.3 5.464 154.7 5.396 0.997 1.420 Pass 

Average 0.995 1.422 Pass Pass Pass 

5.482 155.2 5.458 154.6 5.308 0.996 1.597 Pass 

5.465 154.8 5.458 154.6 5.308 0.999 1.597 Pass 

5.457 154.5 5.458 154.6 5.308 1.000 1.595 Pass 

Average 0.998 1.596 Pass Pass Pass 

5.418 153.4 5.374 152.2 5.337 0.992 1.658 Pass 

5.410 153.2 5.374 152.2 5.337 0.993 1.658 Pass 

5.415 153.3 5.374 152.2 5.337 0.992 1.658 Pass 

Averaae 0.993 1.658 Pass Pass Pass 

Average Yd: 0.995 dH@: 1.542 

QedH = 1: 0.604 

SIGNED: Signature on file Date: 11/6/2017 

Semi-Annual Meter Calibration 11-6-17 WCS-17 WCS 
4/2/2018 
1:19PM 
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Orifice Method - Triplicate Runs/Four Calibration Points 
English Meter Box Units, English K' Factor 

I I I I I I I I I I I 
SEMI-ANNUAL ORY GAS METER/ORIFICE CALIBRATION 

I I I I I I I I I I I I .I 

c-5000 
ID#: 30-wcs 

Filename: C:\Users\Dave Wonderly\lnformation\Calibrations\Meters\30-wcs\2018\(semi annual cal 30wcs 1-8-18.xlsx]WCS Date: 1/8/2018 
File Modified From: APEX 522 Series Meter box Calibration 
Revised: 4/8/2005 

Volume Volume 
dH Time Initial Final 

(inH2O) (min) (cuft) (cuft) 
0.14 I 26.00 I 577.780 I 583069 I 
0.14 I 26.00 I 583069 I 588.368 I 
0.14 I 26.00 I 588.368 I 593.662 I 

0.60 I 12.00 I 595.140 I 600.582 I 
0.60 I 12.00 I 600.652 I 606.047 I 
0.60 I 12.00 I 606.947 I 612.349 I 

1.80 I 7.00 I 613.380 I 618.829 I 
1.80 I 7.00 I 618.829 I 624.281 I 
1.80 I 7.00 I 624.281 I 629.725 I 

3.40 I 5.00 I 631.160 I 636.532 I 
3.40 I 5.00 I 636.532 I 641.909 I 
3.40 I 5.00 I 641.909 I 647.274 I 

RY GAS METER ORIFICE 

VOLUME VOLUME VOLUME 
CORRECTED CORRECTED CORRECTED 

Vm(std) Vm(std) Vcr(std) 
(cuftl (liters) (cuft) 
5.264 149.1 5.283 
5.274 149.4 5.283 
5.264 149.1 5.283 

5.458 154.6 5.430 
5.408 153.2 5.430 
5.410 153.2 5.430 

5.476 155.1 5.382 
5.469 154.9 5.382 
5.456 154.5 5.382 

5.399 152.9 5.355 
5.404 153.1 5.355 
5.392 152.7 5.355 

SIGNED: Signature on File 

Bar. Pressure: 29.92 (in. Hg) 
Performed By: R. Howard 
Meter Serial #: 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Initial Temps. Final Temps. Orifice K' Orifice Actual 
Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum 
(cuft) (deg F) (deg F) (deg Fl (dea Fl (number) (see above) (in Hal 
5.289 I 68.0 I 73.0 I 68.0 I 73.0 33 I 01553 I 19.0 
5.299 I 68.0 I 73.0 I 68.0 I 73.0 33 I 0.1553 I 19.0 
5.294 I 69.0 I 730 I 69.0 I 73.0 33 I 0.1553 I 19.0 

5.442 I 69.0 I 65.0 I 69.0 I 65.0 48 I 0.3465 I 17.0 
5.395 I 69.0 I 65.0 I 700 I 65.0 48 I 0.3465 I 17.0 
5.402 I 70.0 I 65.0 I 71.0 I 65.0 48 I 0.3465 I 17.0 

5.449 I 71.0 I 64.0 I 71.0 I 64.0 63 I 0.5888 I 15.0 
5.452 I 72.0 I 65.0 I 72.0 I 65.0 63 I 0.5888 I 15.0 
5.444 I 73.0 I 65.0 I 73.0 I 65.0 63 I 0.5888 I 15.0 

5.372 I 74.0 I 65.0 I 74.0 I 65.0 73 I 0.8202 I 13.0 
5.377 I 74.0 I 65.0 I . 74.0 I 65.0 73 I 0.8202 I 13.0 
5.365 I 74.0 I 65.0 I '..74.o I 65.0 73 I 0.8202 I 13.0 

DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR Individual 

VOLUME VOLUME Run 
CORRECTED NOMINAL y dH@ 

Vcr(std) Ver Value Value 0.95 < Y 
(liters) (cuft) (number) (in H2O) < 1.05? 
149.6 5.235 1.004 1.890 Pass 
149.6 5.235 1.002 1.890 Pass 
149.6 5.235 1.004 1.890 Pass 

Average 1.003 1.890 

153.8 5.401 0.995 1.658 Pass 
153.8 5.401 1.004 1.658 Pass 
153.8 5.401 1.004 1.658 Pass 

Average 1.001 1.658 

152.4 5.354 0.983 1.726 Pass 
152.4 5.354 0.984 1.723 Pass 
152.4 5.354 0.987 1.723 Pass 

Average 0.984 1.724 

151.7 5.327 0.992 1.677 Pass 
151.7 5.327 0.991 1.677 Pass 
151.7 5.327 0.993 1.677 Pass 

Average 0.992 1.677 

Average Yd: 0.995 dH@: 1.737 

Q @ dH = 1: 0.569 

Date: 1/8/2018 

Ambient Temperature 
Initial Final 

(dea Fl (deg Fl 
63.0 I 63.0 
63.0 I 63.0 
63.0 I 63.0 

65.0 I 65.0 
65.0 I 65.0 
65.0 I 65.0 

65.0 I 65.0 
65.0 I 65.0 
65.0 I 65.0 

65.0 I 65.0 
65.0 I 65.0 
65.0 I 65.0 

Individual Orifice 
Orifice Average 

Ymax-Ymin 0.98 < Y/Yd 
< 0.010? < 1.02? 

Pass Pass 

Pass Pass 

Pass Pass 

Pass Pass 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

Average 
(deg Fl 
63.0 
63.0 
63.0 

65.0 
65.0 
65.0 

65.0 
65.0 
65.0 

65.0 
65.0 

.. 65.0 

Orifice 
Average 

dH@-dH@av 
< 0.155? 

Pass 

Pass 

Pass 

Pass 

semi annual cal 30wcs 1-8-18 wcs 
4/212018 
1:20PM 
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Orifice Method - Triplicate Runs/Four Calibration Points 

English Meter Box Units, English K' Factor 

Bl-MONTHLY DRY GAS METER CALIBRATION CHECK 

Filename: C:\Users\Dave Wonderly\lnformation\Calibrations\Meters\30-wcs\2018\{Bimonthly 30-wcs 3-9-18.xls]WCS 

File Modified From: APEX 522 Series Meter box Calibration 

Revised: 3/21/2002 

Model#: 
ID#: 
Date: 
Bar. Pressure: 
Performed By: 

Yd from previous semi-annual calibration: 

5000.00 
30-WCS 

3/9/18 
29.99 (in. Hg) 

R. Howard 
0.995 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume 

dH Time Initial Final Total 

(inH2O) (min) (cuft) (cuft) (cuft) 

0.61 12.00 421.000 426.291 5.291 

0.61 12.00 426.291 431.590 5.299 

0.61 12.00 431.590 436.902 5.312 

1.90 7.00 403.000 408.375 5.375 

1.80 7.00 408.375 413.750 5.375 

1.90 7.00 413.750 419.125 5.375 

DRY GAS METER ORIFICE 

VOLUME VOLUME VOLUME VOLUME 

CORRECTED CORRECTED CORRECTED CORRECTED 

Vm(std) · Vm(std) Vcr(std) Vcr(std) 

(cuft) (~ters) (cuft) (liters) 

5.267 149.2 5.411 153.3 

5.277 149.5 5.411 153.3 

5.293 149.9 5.406 153.1 

5.390 152.6 5.379 152.3 

5.379 152.3 5.374 152.2 

5.372 152.1 5.369 152.1 

Initial Temps. Final Temps. Orifice K'Orifice 

Inlet Outlet Inlet Outlet Serial# Coefficient 

(deg F) (deg F) (deg F) (number) (see above) 

74.0 71.0 73.0 I 71.0 48 I 0.3465 

73.0 71.0 73.0 I 71.0 48 I 0.3465 

73.0 71.0 72.0 I 71.0 48 I 0.3465 

71.0 68.0 73.0 I 68.0 63 I 0.5888 

73.0 68.0 74.0 I 69.0 63 I 0.5888 

74.0 69.0 75.0 I 69.0 63 I 0.5888 

DRY GAS METER ORIFICE 

CALIBRATION FACTOR CALIBRATION FACTOR 

VOLUME 

NOMINAL y 

Ver Value 

(cuft) (number) 

5.432 1.027 

5.432 1.025 

5.437 1.021 

Average 1.025 

5.369 0.998 

5.374 0.999 

5.379 0.999 

Average 0.999 

Average Yd: 1.012 dH@: 

Pass Q@dH= 1: 

dH@ 

Value 

(in H2O) 

1.682 

1.682 

1.685 

1.683 

1.814 

1.720 

1.817 

1.784 

1.733 

0.570 

The Average Yd must be within+/- 2% of the most recent semi-annual calibration Yd. If not. perform 4-point calibration. 

SIGNED: Date: 

I I I I I I I I I I I 

Actual 

Vacuum Initial 

(in Hg) (deg F) 

I 17.0 71.0 

I 17.0 71.0 

I 17.0 72.0 

I 13.0 68.0 

I 13.0 69.0 

I 13.0 70.0 

3/9/2018 

I I .I I 

Ambient Temperature 

I 
I 
I 

I 
I 
I 

Final Average 

(deg F) (deg F) 

J 

71.0 71.0 

71.0 71.0 

72.0 72.0 

68.0 68.0 

69.0 69.0 

~0.0 70.0 

Bimonthly 30-wcs 3-9-18 WCS 
4/2/2018 
1:20 PM 

I I I 
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Atmospheric Analysis & Consulting, Inc. 

Client 
Client Project Name 
Client Project No. 
AAC Project No. 
Reporting Date 

Montrose Air Quality Services 
Desert View Power 
002AS2-320471 

: 180447 
: 04/03/2018 

On April 02, 2018, Atmospheric Analysis & Consulting, Inc. received nine (9) liquid samples for HCl 
analysis by EPA Method 26A. Upon receipt each sample was assigned a unique Laborato.ry ID number 
as follows: 

Client Sample ID AAC Sample ID Client Sample ID AAC Sample ID 
l-HCL-Unit-2 18044 7-10763 7 3-HCL-Unit- l 180447-107642 
2-HCL-Unit-2 180447-107638 Reagent Blank-HCL DI H2O 180447-107643 
3-HCL-Unit-2 18044 7-107639 Reagent Blank-HCL O. lN H2SO4 180447-107644 
l-HCL-Unit-1 18044 7-107640 Field Blank . 180447-107645 
2-HCL-Unit-1 180447-107641 

All of the analyses mentioned above were performed in accordance with AAC's ISO/IEC 
17025:2005 and NELAP approved Quality Assurance Plan. For detailed information pertaining 
to specific EPA, NCASI, ASTM and SCAQMD accreditations (Methods & Analytes), please 
visit our website at www.aaclab.com. 

I certify that this data is technically accurate, complete, and in compliance with the terms and 
conditions of the contract. No problems were encountered during receiving, preparation, and/or 
analysis of these samples. The Laboratory Director or his/her designee, as verified by the 
following signature, has authorized release of the data contained in this hardcopy report. 

If you have any questions or require further explanation of data results, please contact the 
undersigned. 

::3-...~ 
Marcus Hueppe 
Laboratory Director 

This report consists of 5 pages. 

Page 1 
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Atmospheric Analysis & Consulting, Inc. 

Client 

Client Project Name 

AAC Project No. 

Analyst 

1-HCL-Unit-2 

2-HCL-Unit-2 

3-HCL-Unit-2 

l-HCL-Unit-1 

2-HCL-Unit-1 

3-HCL-Unit- l 

Reagent Blank-HCL DI H2O 

Reagent Blank-HCL 0.lN H2SO4 

Field Blank I 

Laboratory Analysis Report 
Anion Analysis by JC 

Montrose Air Quality Services 

Desert View Power 

180447 

JZ/JF 

HCI Analysis bY EPA Method 26A 

s.!tf 10 l Satnp1~zr l~me I An:isis I • • (u~l) 
180447-107637 675 10 84.9 

180447-107638 709 10 91.5 

180447-107639 620 10 83.0 

180447-107640 605 10 89.1 

180447-107641 632 10 97.2 

180447-107642 610 10 96.8 

180447-107643 111 5 <SRL 

180447-107644 I 145 I 5 I <SRL 

180447-107645 I 290 I 5 I <SRL 

<SRL-compound was analyzed for but not detected at or above the SRL (Sample Reporting Limit) 

Sampling Dates : 03/28-29/2018 

Receiving Date : 04/02/2018 

Analysis Date : 04/03/2018 

Reporting Date : 04/03/2018 

. . . . . . . . . . . . ' 

··::.::ttd•••:•.·· 
(JriWsarqple) 

59.0 

66.7 

52.8 

55.5 

63.2 

60.7 

<SRL 

<SRL 

<SRL 

·-:::::::::::::::::::::::::::::.:.·. 
SitljIIlgl:sarµple) 

0.694 

0.729 

0.638 

0.622 

0.650 

0.627 

0.057 

0.075 

0.149 

SRL (ug/sample) =Method Reporting Limit (MRL) (0. 100 ug/mL) x Sample Volume (mL) x Analysis Dilution Factor x Method Dilution Factor 

<~~ 
Marcus Hueppe 

Laboratory Director 

1534 Eastman Ave., Ste. A • Ventura, • CA 93003 @ (805) 650-1642 • www.aaclab.com 
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Analysis Date 
Analyst 

. . . . . . . - .... 

: • •: • S~itlple: I[) 
...... - - . 

Opening CV 

Continuing CV 

Closing CV 

Second Source 

* Must be 85-115% 

Atmospheric Analysis & Consulting, Inc. 

Oualitv Control/Oualitv Assurance Reoort 
Anions Method 

: 04/03/18 
: JZ/JF 

Instrument ID : DIONEX IC # 1 

Calibration Verification of the 09/28/2017 Calibration 

>>~r#g~t<:::: 
Coricerittatioti .. - ........ - .. . 

:: ::• (µgt1rtl.S:•• :::• 
Chloride 25.0 

Chloride 25.0 

Chloride 25.0 

Chloride 25.0 

............ - . - .. . : : : : Measured••· 
........ - ... - ... 

: concentration : . ... - .... - ... . . . . . . . . . . - ...... -< (ug/rri:L):: . 

25.1 

25.4 

25.6 

24.9 

Marcus Hueppe 
Laboratory Director 

·.·.·.·.·.·.·_·,-_·_· ·.·.·.-.·.· .. ·.·_·. ... - ... - .......... . . . . - ......... - .. . - .... - .......... . 

: J?e~en( ll¢c~vefy 
·•:•••· :(%)*:...... :·.· 

100 

102 

102 

100 

Page 3 
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Atmospheric Analysis & Consulting, Inc. 

QUALITY CONTROUASSURANCE REPORT 
Anions Method 

Analysis Date 
Analyst 

: 04/03/18 
: JZ/JF 

Instrument ID : DIONEX IC # 1 

Method Blank Analysis 

· .... -· Analyte · yco~t:ttt :lt?7Z.°!L~rt 
Method Blank 1 

Chloride I <SRL I 0.100 

Chloride 0.000 12.5 

Laboratory Control Spike 1 

I 1.6 11.6 93.0 

Duplfoate· 
: Spike: 
:Recovery 
: (%t~• :: 

93.0 

Ditpfi¢ate 
. Spike: 
R:~cpv~ 
.. %"",it< 

Matrix Spike Analysis {Sample 180447-107637x/O} 

Chloride 

180447-107637 

180447-107639 

* Must be <10% 

** Must be 85-115% 

*** Must be 75-125% 

**** Must be< 25% 

4.22 12.5 16.5 16.5 98.3 98.5 

Chloride 

Chloride 

Duplicate Sample Analysis 

·:R,~ult:· 
· • (uglmLi 

84.9 

83.0 

. -- .. - .. - . - .. . . . . . . . - ...... . 

:oµplicate: i~~ii1t 
: : : • : • : (µW'niL)::: •::: 

83.7 

82.6 

1.5 

0.4 

10 

Marcus Hueppe 

Laboratory Director 

0.1 

0.1 

Page 4 
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@I!!!!, 

~,MONTROSE 11- t,11{ ll_llHII) ~H,Vlt £\ 

-
PARTICULATE -

EPA METHOD 5 

Client/Location (.Ml Sample Date 

Project# ~7 / 
Sample Location -
Test# lk-ft1-U I Acetone Blank mg/ml {),O00'j 

Data Analysis Date 
Analyst Initials 

?,/30/IK ... 
'1/3/Jf 
RF --

Item Number Final Tare Gain Blank Aliquot Net Gain 
Weight Weight Weight Correction Correction (mg/Sample) la) lo) (mg) (mg) (ml/ml} 

1 . Glass Fiber Filter <{3-
s362 01~)31. 0,?,236 4.b --- --- cc6· 

2. Probe and Nozzle Wash 

~r 
(Acetone) 

3D17 ~6Hf tf ,5bi0 o/l 0. \ 0-7 

kehvti B lqfJ l 3oqf> 1t5t76 z1,s·v~ 0,2 15~ 
250 

Total Particulate = to.3 mg 

Method of Sample Prep/Notes 

•Yi' ~9..~.!~9-~~ 
Date of last revision 2/14/2017 

002AS-3204 71-RT-233 

0S834008 
Master Document Storage\Forms\Datasheets\Lab Forms 
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PARTICULATE 
EPA METHODS 

Project# 
Client/Location 
Sample Location 
Test# 

117 J 
elW' 

Acetone Blank mg/ml 

Item Number Final Tare 
Weight Weight 

la) (a) 
1. Glass Fiber Filter 

<[3-
O,Y,116 0,1Ut s3o3 

2. Probe and Nozzle Wash 
(Acetone) 3Dio go,4oi'1 ')0,'iD71 

tJ.oooi 

Gain 

Sample Date 
Data Analysis Date 
Analyst Initials 

Blank Aliquot 
Weight Correction Correction 

(ma) lmal (ml/ml) 

15.0 - ·-

L3 0. \ l~l/ 

Net Gain 
(mg/Sample) 

l~.O 

l.-'2 

Total Particulate= __ i~6.;;......;1;__._. __ m__..g'--

Method of Sample Prep/Notes 

!.Vi\ MONTROSE It .l\lt, '!''"'lill ,11,\l(l".I 

Date of last revision 2/14/2017 

002AS-3204 71-RT-233 

DS834008 
Master Document Storage\Forms\Datasheets\Lab Forms 
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PARTICULATE 
EPA METHODS 

Sample Date 

Project# 
Client/Location 
Sample Location 
Test# '1-fM Acetone Blank mg/ml ().Oooy Data Analysis Date 

Analyst Initials 

Item Number Final Tare Gain Blank Aliquot Net Gain 
Weight Weight Weight Correction Correction (mg/Sample) la) lo) (mid (mid (mYml) 

1. Glass Fiber Filter 
i3 -

/)//3'!7 \3-7 - - ) 3_7 330'1 tJ,1tblJ 

2. Probe and Nozzle Wash 

~/?8 (Acetone) 

3011 21,7075 IJo,7tJ70 015 LL\ ~. L,f 

Total Particulate = mg 

Method of Sample Prep/Notes 

,h,/i\ MONTROSE It J\II• ltllAjil) .... h\l( I.') 

Date of last revision 2/14/2017 

002AS-3204 71-RT-233 

DS834008 
Master Document Storage\Forms\Datasheets\Lab Forms 
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.. 

.v\ MONTROSE I I . ,, IR llJI .. t I l \ q R \' I { f \ 

Project# 
Client/Location 
Sample Location 
Test# 

Item 

1. Glass Fiber Filter 

2. Probe and Nozzle Wash 
(Acetone) 

Number 

13-
3i~r 

3loo 

PARTICULATE 
EPA METHOD 5 

Sample Date 

Acetone Blank mg/ml O ~D{J{)~ 
Data Analysis Date 
Analyst Initials 

Rnal Tare Gain Blank Aliquot Weight Weight Weight Correction Correction la) la) (mg) (ma) (mVml) 

iJJUl O,YUI 0/5 - -
21J'f77 9%,'Yflo 0,7 O.\ lo1X 

bY 

Net Gain 
(mg/Sample) 

0,5 

o.6 

Total Particulate= __ \_~_\ ___ m_g __ 

Method of Sample Prep/Notes 

•Yi' ~ ~.tJ;! ~s~ ~ ~ 
Date of last revision 2/14/2017 

002AS-3204 71-RT-233 

OS834008 Master Document Storage\Forms\Datasheets\Lab Forms 
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AV, MONTROSE I I . t, J It lUJ; l J ! } \ 1 R v I l £ \ 

/)(fl/J52r-$UN7 I 
~;1~~ 

PARTICULATE 
EPA METHOD 5 

Sample Date 

Project# 
Client/Location 
Sample Location 
Test# kf('1-V1, Acetone Blank mg/ml 0.OD0<l 

Data Analysis Date 
Analyst Initials 

Item Number Final Tare Gain Blank Aliquot Net Gain 
Weight Weight Weight Correction Correction (mg/Sample) 

la) la) (mg) (mg) (mYml) 
1. Glass Fiber Filter rJ5-

a,3irt ~,;2,7) L7 -- - \✓ 7 3i14 
2. Probe and Nozzle Wash 

fo/7~ 
(Acetone) 

5/D) 1.1.5ftl} l1fJ7i O, l o, l 010 

Total Particulate = L7 mg 

Method of Sample Prep/Notes 

~~MONTROSE It J\lll tt.11>\iill \tl\\llt') 

Date of last revision 2/14/2017 

002AS-3204 71-RT-233 

DS834008 
Master Document Storage\Forms\Datasheets\Lab Forms 

289 of 612 
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-
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PARTICULATE 
EPA METHOD 5 

Sample Date 

Project# 
Client/Location 
Sample Location 
Test# :ft:t-V ~ Acetone Blank mg/ml olooo~ Data Analysis Date 

Analyst Initials 

Item Number Final Tare Gain Blank Aliquot Net Gain Weight Weight Weight Correction Correction (mg/Sample) (a) la) (mg) (mg) (mVml) 1. Glass Fiber Filter 
153-

o.si7o 0,3t1o (},Q o.o - -3)DD 
2. Probe and Nozzle Wash 

i4j 
(Acetone) 

3loi ttoU7 i~.out o. \ 0. \ o,o 
<tLI 

Total Particulate = o.o mg 
Method of Sample Prep/Notes 

•Yi' ~~.~,!~9-~~ 
Date of last revision 2/14/2017 

002AS-3204 71-RT-233 

0S834008 Master Document Storage\Forms\Datasheets\Lab Forms 
290 of 612 



Project# 002AS-320471 --------
CI i en t/Lo cation Desert View Power --------

Sam p I e Location Unit 1 --------

PARTICULATE 

EPAMETHOD5 

Sample Date 3/30/2018 ------
Analysis Date __ 4_/_3/_2_0_18 __ 

Test # ___ 2_-P_M_-_U_l ___ Acetone Blank (mg/ml) __ 0._00_0_8_ Analyst RF ------

Item 
Item 

Number 

1. Glass Fiber Filter 83-3302 

2. Probe and Nozzle 

Wash 
3097 

Acetone Field Blank 3096 

Filter Blank 

Final Weight Tare Weight Gain Weight 
Blank Aliquot 

Net Gain 
Correction Correction 

(g) (g) (mg) 
(mg) (ml/ml) 

(mg/sample) 

0.3332 0.3236 9.6 0.0 -------- 9.6 

88 
29.5098 29.5090 0.8 0.07 0.73 

88 

29.5976 29.5974 0.2 
250 

250 

0.0 --------

Total Particulate = 10.3 

Method of Sample Prep/ Analysis Notes 

D51580125 

291 of 616alaster Document Storage\Forms\Datasheets\Lab Forms 
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Project# 002AS-320471 --------CI i en t/Lo cation Desert View Power --------Sam p I e Location Unit 1 --------

PARTICULATE 

EPAMETHOD5 

Sample Date 3/30/2018 ------Analysis Date 4/3/2018 ------Test # 3-PM-Ul Acetone Blank (mg/ml) 0.0008 Analyst RF -------- ----- ------
Item 

Item 
Number 

I . Glass Fiber Filter 83-3303 

2. Probe and Nozzle 
Wash 

3098 

Jlalla~ ,£✓,\ MON fROSE 
:t:9;-f);Zt:irr::::e'.TP' • l \_t~ l'l ,1-~l . J,,fu,.·~;,.i~ 

Date cffOO~B204'fJ/1l-RJS233 

Final Weight Tare Weight Gain Weight 
Blank Aliquot 

Net Gain 
Correction Correction (g) (g) (mg) 

(mg) (ml/ml) 
(mg/sample) 

0.3416 0.3266 15.0 0.0 ------ 15.00 

74 
30.4084 30.4071 1.3 0.06 1.24 

74 

Total Particulate= 16.2 

Method of Sample Prep/Analysis Notes 

DS1580116 
292 of 61 i!laster Document Storage\Forms\Datasheets\Lab Forms 



Project# 002AS-320471 --------
C Ii en t/L o cation Desert View Power --------

Sample Location Unit I --------

PARTICULATE 

EPAMETHOD5 

Sample Date 3/31/2018 ------
Analysis Date 4/3/2018 ------

Test# 4-PM-Ul Acetone Blank (mg/ml) 0.0008 Analyst RF -------- ----- ------

Item 
Item 

Number 

1. Glass Fiber Filter 83-3304 

2. Probe and Nozzle 
Wash 

3099 

-•~ tiv,\ ~\ 9 ~ T ~~ ~ ~: 
Date q1;00~~m>D4i"11-fll5-233 

Final Weight Tare Weight Gain Weight 
Blank Aliquot 

Net Gain 
Correction Correction 

(g) (g) (mg) 
(mg) (ml/ml) 

(mg/sample) 

0.3387 0.325 13.7 0.0 ------- 13.70 

88 
28.7075 28.707 0.5 0.07 0.43 

88 

Total Particulate= 14.1 

Method of Sample Prep/ Analysis Notes 

D51580116 

293 of 61 ~aster Document Storage\Forms\Datasheets\Lab Forms 
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Project# 002AS-320471 --------CI i en t/Lo cation Desert View Power --------Sam p I e Location Unit 2 --------

PARTICULATE 

EPAMETHOD5 

Sample Date 3/27/2018 ------Analysis Date 4/3/2018 ------Test # l-PM-U2 Acetone Blank (mg/ml) 0.0008 Analyst ___ R_F __ _ -------- -----
Item Item 

Number 

1. Glass Fiber Filter 83-3298 

2. Probe and Nozzle 
Wash 3100 

1/a61~ ~W'.'\ MON rRo SE .... Srl,~ e:e:e=i • - 't ,; t ··,) -l \ t ' '\ ', I' .<: j, ' 

Date q1jf}r.;!~f)mJt)4l!)/114l15-233 

Final Weight Tare Weight Gain Weight 
Blank Aliquot 

Net Gain Correction Correction (g) (g) (mg) 
(mg) (mVml) 

(mg/sample) 

0.3266 0.3261 0.5 0.0 -------- 0.50 

104 28.3477 28.347 0.7 0.08 0.62 
104 

Total Particulate = 1.1 

Method of Sample Prep/ Analysis Notes 

DS1580116 
294 of 61Qlaster Document Storage\Forms\Datasheets\Lab Forms 



Project # __ 0_0_2AS_-_3_204_7_1 __ 

Client/Location Desert View Power --------
Sam p I e Location ____ U_m_·t_2 __ _ 

PARTICULATE 

EPAMETHOD5 

Sample Date 3/27/2018 -------------Analysis Date __ 4_/_3/_2_0_18 __ 

Test# 2-PM-U2 Acetone Blank (mg/ml) 0.0008 Analyst ___ R_F __ 

Item 
Item 

Number 

1. Glass Fiber Filter 83-3299 

2. Probe and Nozzle 
Wash 

3101 

.,,,.~ /iv, MON rROSE 
«S:era:::tr:-~,= ii ' ~. f · ! ! >. f l ( }' ' 

Date ~OO~tslW4VM1fll5-233 

----

Final Weight Tare Weight Gain Weight 
Blank Aliquot 

Net Gain 
Correction Correction 

(g) (g) (mg) 
(mg) (ml/ml) 

(mg/sample) 

0.3288 0.3271 1.7 0.0 ------- 1.70 

74 
29.5879 29.5878 0.1 0.06 0.04 

74 

Total Particulate = 1.7 

Method of Sample Prep/ Analysis Notes 

051580116 
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Project# 002AS-320471 --------C Ii en t/L o cation Desert View Power --------Sam p I e Location Unit 2 --------

PARTICULATE 

EPAMETHOD5 

Sample Date 3/28/2018 ------Analysis Date 4/3/2018 ----------Test # ___ 3-_P_M_-_U_2 ___ Acetone Blank (mg/ml) __ o._oo_0_8_ An a ly st RF ------
Item 

Item 
Number 

1. Glass Fiber Filter 83-3300 

2. Probe and Nozzle 
Wash 

3102 

.Ml(..4 t1Vi, ~~9l:4T~P~f~ 
Date <tJOO~vB204.»Al-RB233 

Final Weight Tare Weight Gain Weight 
Blank Aliquot 

Net Gain Correction Correction (g) (g) (mg) 
(mg) (ml/ml) 

(mg/sample) 

0.327 0.327 0.0 0.0 ------- 0.00 

74 
29.0267 29.0266 0.1 0.06 0.04 

74 

Total Particulate = 0.0 

Method of Sample Prep/ Analysis Notes 

0S1580116 
296 of 61 ~1aster Document Storage\Forms\Datasheets\Lab Forms 
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SULFATE TITRATION 

Project# 0 ___________ _,__ 

Client/Location wvr 
Sample Location 

Titrant Used 0.01 N BaCl2 

Test Sample Total Vol 
Vrecon Vevap Number Description (ml) (TV) 

Blank (Vb): 20 ml 3% H2O2 + 80 ml 

IPA 

Blank (Vb): 20 ml DI H2O + 80 ml 

IPA 

Standardization: 15 ml DI H2O + 5 

ml 0.0200 N H2SO4 + 80 ml IPA 
Audit Sample: 5 ml 1000 ppm SO4 + 

15 DI H2O + 80 ml IPA 

\-SOX ~01 4~7 
ri,sux H·-v0--i t-tU 
~sux \,l-.i,l}i, l\36 
Y-SOX \},JJ-t_ L(t;3 

6-SOx H-i»'l. q1.,1t 

Aliquot Vol 

(ml) (Va) 

1A) 

io 
6 
5 
VJ 

1» 
w 
7)) 

io 

Sample Date ~/2 7/ 13 
Analysis Date 3/'2---1/ lrf 

Analyst Initials A-6B 

Titrant 
X-Blank Vol 

Volume Comments mg/Sample 
(ml) (Vt) 

(ml) 

o.o l 0,01 O,D'!J 
n,o, 

0.01 N = (0.02*Va)/Vt a,02, 
lo.oo lo,ol N= olooqqq oo \ IU,06 
q.11 ~-cis· t{ 5 % recovery ~-"'~ 
2-. '2-1 2,..)9 
1.,/J-O 
?,,._,lfx' 2-/16 1-.tf? 
1,,q 7 

1,-, 16 2,,q<l 
1.5£> l.60 1-51 
2-.<31 i.ts 7 z_., '10 

mg H2SO4 • 2H20 = (Vt-Vbl) (N) (67) (TV/Vevap) (VrecoJVa) 

Method of Sample Prep/ Analysis Notes 

DS1580127 
298 of M~ter Document Storage\Forms\Datasheets\Lab Form5 



SULFATE TITRATION 

Project # ~0'½5'2- S '2 DY 7 ) 
Client/Location re.sect v;.uw- fo.JVtr 

Sample Location Unit 2 
Titrant Used 0.01 N BaCl2 

Test Sample Total Vol 
Number Description (ml) (TV) 

Vrecon Vevap 

Blank {Vb): 20 ml 3% H2O2 + 80 ml 

IPA 
Blank (Vb): 20 ml DI H2O + 80 ml 

IPA 
Standardization: 15 ml DI H2O + 5 

ml 0.0200 N H2SO4 + 80 ml IPA 

Audit Sample: 5 ml 1000 ppm SO4 + 

15 DI H20 + 80 ml IPA 

t-5ox l~'L YW 
7-Sox lti& li\76 
8-SJX ~ 46<? 
4-50)( \-tOi ~is 
lo-~>< H.,,02 Ll25 

SampleDate 3/U/1¥' 
Analysis Date 3/-i-o/18' 

Analyst Initials Aft 13 ----------
Aliquot Vol 

Titrant 
X-BlankVol 

(ml) {Va) 
Volume 

(ml) 
Comments mg/Sample 

(ml) (Vt) 

1-D ().()<. 
0.01 o,oi 

f}r() 0.D 'I (J.02 N = (0.02*Va)/Vt 
0.01--

5 to.o7 lo,oY N= ~.ooq~{o I 5qLf I0,05'" 

6' IO,D'-1 \0,0() qb % recovery 
'1-'t~ 

u 1 ____ ,,~ 
'2. .i2 1.-16 

1{) 1.£°l l.66 ·•-6'q 

2/J ,Co 
l.Go .61..f 

~ ~.-3~ 33L/ 1-:Y1 

UJ 2-'3~ Z..37 2.,3q 

mg H2SO4 • 2H2O = (Vt-Vbl) (N) (67) (TV/Vevap) (VrecoJVa) 

Method of Sample Prep/Analysis Notes 

0S1580127 
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SULFATE TITRATION 

Project# oo 2. A.s"2.. ,3'/~l'l t 
Client/Location fk.~,u•t: v/;J.~ P~:.v~ r 

Sample Location ___ U~vi-..;_t_t."------
Titrant Used 0.01 N BaCl2 

Test Sample Total Vol 
Vrecon Vevap 

Number Description (ml) (TV} 

Blank (Vb}: 20 ml 3% H2O2 + 80 ml 

IPA 
Blank (Vb): 20 ml DI H2O + 80 ml 

IPA 
Standardization: 15 ml DI H2O + 5 

ml 0.0200 N H2SO4 + 80 ml IPA 

Audit Sample: 5 ml 1000 ppm SO4 + 

15 DI H2O + 80 ml IPA 

,s~ "/3 l 
'2 Sox i.[o~ 

JS~ iv/6'1 
'f5D'k <r3~ 
S SDY- 'to~ 
lScx 'iJ~ 
75Di.._ 1l7 
c;r SD'f.-.. ~Z..7 

I 

95~ 91q 

Sample Date_3f_:1._t>) __ v._F_· _____ _ 

Analysis Date _.u __ (f6 __ . +h .... lf _______ _ 

Analyst Initials _ ___._«: ...... ~ _7: ______ _ 

Aliquot Vol 
Titrant 

X-Blank Vol 
Volume Comments mg/Sample 

(ml) (Va} 
(ml} (Vt} 

(ml) 

6-0i D-OL ?o 0.01 

2D 
6.(:.j 

N = (0.02*Va)/Vt 
6 c,I D,Dl 
10. oo 

5-.17 N= s 9. ?y a, 6 l 60 
,.-- '"1. C, I cf.CtD c;s- % recovery ~ 

~-9 l 

(D 
"2. 9/ 

2,90 2. 9D 2 'it 

<o z .. r.r 
2.91,, z. 1'-i.<;c; 

2..0 
'Lo\ 
't,03 

(f O ( '-'~6 l 
2D ·s,lO 

~-5o/ s .':;;9 
3 ,/,t\ 

2o "l. ·75" 
3-7~ ~-75 l. 77 

2D .3.:n ?.s\ .?.3{ l '33 

2.D 3 2 < 3~ tJ•( 3.Z'f 3 l.< 

2..o J.,~ s.7~ 3. 7~'5: 3~ r ·1 
t c.n 2o 

3.ll) 3.59 ·3.~9 

mg H2SO4 • 2H2O = (Vt-Vbl) (N} (67) (TV/Vevap} (VrecoJVa) 

Method of Sample Prep/ Analysis Notes 

051580127 

300 of ~ter Document Storage\Forms\Datasheets\Lab Form~ 
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/A fr m /AJA Inc. 

23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

April 13, 2018 

Dave Wonderly 
Montrose Air Quality 
1631 E. St. Andrew Place 
Santa Ana, CA 92705 

re: Desert View Power 

Dear Dave: 

environmental consultants 
laboratory services 
atmaa.com 

LTR/010/18 

Please find enclosed laboratory analysis report, quality assurance summary, 
and the original chain of custody form for four M25.3 SUMMA canister/impinger 
samples received April 2, 2018. 

The canisters were analyzed for methane, ethane, TGNMO, oxygen and carbon 
dioxide. The water impinger samples were analyzed for total organic carbon (TOC). Also enclosed the data packages for all of the samples analyzed. 

Sincerely, 

AtmAA, Inc. 

1~5?~ 
Michael S. Porter 
Senior Analyst 
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23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT 

environmental consultants 

laboratory services 
atmaa.com 

Organic Carbon Analysis in Water lmpinger and Methane & TGNMO Analysis in 

SUMMA Canister Samples from lmpinger/Canister Train Sample Collection 

Report Date: April 13, 2018 

Client: Montrose Air Quality Services 

Project No.: 002AS2-320471 

Source Location: Desert View Power 

Source ID: Unit 2 / Unit 1 

Date Received: April 2, 2018 

Date Analyzed: April 2, - 6, 2018 

Methane, ethane and total gaseous non-methane organics were measured by flame ionization 

detection/total combustion analysis (FIDITCA). Organic carbon in water vial samples 

were measured by Dohrman total organic carbon analyzer, water FID/TCA. 

Canister Canister Canister lmpinger lmpinger Canister 

I Lab No. j ID Methane Ethane TGNMO Carbon Volume Oxygen 

Unit 2 (concentration, ppmv) (ml) (o/ov) 

10928-1 1A-VOC-U2 (341) <1 <1 1.14 8.42 

lmpinger M70 0.76 2.42 

10928-2 18-VOC-U2 (114) <1 <1 1.18 8.05 

lmpinger M71 0.93 2.86 

Unit 1 

10928-3 1A-VOC-U1 (368) <1 <1 1.22 8.81 

I mpinger M72 0.68 2.32 

10928-4 18-VOC-U 1 ( 158) <1 <1 1.23 8.94 

lmpinger M73 0.65 2.41 

TGNMO is total gaseous non-methane organics (excluding ethane), reported as ppmvC. 

Ethane is reported as ppmvC. 

* Note - lmpinger sample results are not field blank corrected. The field blank (impinger Ml 4) 

contained 0. 58 ug carbon, corresponding to 0. 31 ppm carbon for a 3. 84 liter sample. 

P 1 and P 2 are initial and final pressures measured in mm Hg. 

Canister 
Carbon 

Dioxide 
(o/ov) 
10.8 

11.1 

11.1 

11.1 

P1 P2 
1 

447 821 

451 820 

471 822 

5~2 8~01 

\ J,,1-,j~ 
~/ l'luLw_A --!b. 

Michael S. P~--

002AS-3204 71-RT-233 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Source Location : Desert View Power 
Date Received: April 2, 2018 
Date Analyzed: April 2, - 6, 2018 

Sample Repeat Anal sis Mean % Diff. 
ID Run #1 Run#2 Cone. From Mean 

Components (Concentration in ppmv) 

Methane 1A-VOC-U2 (341) <1 <1 
1 B-VOC-U2 (114) <1 <1 
1A-VOC-U1 (368) <1 <1 
1 B-VOC-U1 (158) <1 <1 

Ethane 1A-VOC-U2 (341) <1 <1 
1 B-VOC-U2 (114) <1 <1 
1A-VOC-U1 (368) <1 <1 
1 B-VOC-U1 (158) <1 <1 

TGNMO 1A-VOC-U2 (341) 1.16 1.13 1.14 0.91 
1 B-VOC-U2 (114) 1.19 1.17 1.18 1.0 
1A-VOC-U1 (368) 1.24 1.21 1.22 0.94 
18-VOC-U1 (158) 1.22 1.24 1.23 0.76 

(Concentration in %v) 
Oxygen 1A-VOC-U2 (341) 8.38 8.47 8.42 0.52 

1A-VOC-U1 (368) 8.68 8.95 8.81 1.5 

Carbon Dioxide 1A-VOC-U2 (341) 10.8 10.8 10.8 0.09 
1A-VOC-U1 (368) 11.1 11.1 11.1 0.32 

Repeat Anal sis Mean % Diff. 
Run #1 Run #2 Run#3 Cone. From Mean 

(Concentration in ppmv) 
lmpinger TOC lmpinger M70 0.79 0.78 0.72 0.76 5.7 

lmpinger M71 0.93 0.94 0.93 0.93 0.36 
lmpinger M72 0.70 0.68 0.65 0.68 3.9 
lmpinger M73 0.61 0.67 0.67 0.65 3.1 

A set of 4 SUMMA canisterlimpinger samples, laboratory number 10928-(1 - 4), was analyzed 
for methane, ethane, total gaseous non-methane organics (TGNMO), TOG, 02, and CO2. 
Agreement between repeat analysis is a measure of precision and is shown in the column 
"% Difference from Mean". The average% Difference from Mean for 12 repeat measurements 
from the sample set of 4 SUMMA canisterlimpinger samples is 1.6%. 
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Date: April 13, 2018 

AtmAA, Inc. 

Laboratory Analysis Data Package 

Client: Montrose Air Quality Services. 
Project: Desert View Power 

Project No.: 002AS2-320471 
Sample Location: Unit 2 & 1 / Stack Breaching 

Date Received: April 2, 2018 
Date Analyzed: April 2, - 6, 2018 

LabNo.: 10928-(1-4) 
M25.3 
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LAB# 

\ CA~h -- { 
-

-7 

-~ 
... -, 

-L 
I 

-cs-

Presheet 

CLIENT : ~14 ;,s:s q 

DATE: =l ( 2 

SAMPLE ID CAN/TANK Trap 

\J --:) ~LL\ hlh 
1 \L4 V\,l -:i-t , 

\ 

\J~ ~~P~ ~ +- l 

\ \ 5l:::, ~~~ 
l,\k_ k~ 

' 

Patm= =}-~ 
Samples Pressurized with: t-) 2--
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P1 P2 

~4-:J-- 82-\ 
~ s\ P\22) 
~~\ 5877 
'507_ _P:;?__n 
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tgnmo 

0 
12153 
232631 
568271 

12180~[ 
242785 

180 

0 ch4 

0 
8.115 
16.23 

40.575! 
81-.151 
162.3 

TGNMO by fid/tca 

11so 
y = 0.Q006702x : 

0 
> 
E 
C. 
C. 

u 
C 
0 
CJ 

140 -

120 

100 --

80 

60 

40 

20 

0 

0 

- - J w-=u.1gg953,gL_ ---

100000 200000 

response 
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_ _____ _1~ _Q.000§~~)( 
R2 = 0.9998480 
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low level recovery 

l,,i~: _____ /-- _4!31~018}-- 41312018 
9:25:12 14:31:46 

t - r- - - -- ---,-
t- . - - - -- ---- ,--

L - -- l- _________ ---t-
13-point I 

___ Jrr tgnmo -~ J~o.-0006102 r-
1 i , 

area ---j,,_2~~_9 --l- ---~JJ~~r~-~ _ ]J~~1 __ 
-- {- - 34661- - --35231-- -area 

area 
FF9241/2 ' 

net 1 
ppmv I cone - -- -r------

L 

ppmv jt_h~()_ 

~ -

recovery I %R 

22381-- 2234t··· ---1- - ----+ 
- __ '!_.~Qj~-- -1~01 , I - --

-----TscYf- --- -1.so+ ------r- -
100 1 

- i 100 

area 

i 

-----2993t ---ig-gsi -- ------- ---t -- ----- ----1 --
------ -~----/------ - - ---- -------: -ppmy lconc ______ 1-:_01 i 2.01 I 

I 

-t -

I 
I 

ppmv lihe: 
i -

7---- ---~-------r 

_- _- }Q9r =-- ~ I9QL -- -
recovery i %R 

i 

-- 10(yr---- 100 l ---- -------r- -
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QC run before after 

jdate: 
1 ume-: -

4/3/20181-- - ·- -
---9:25:1t-- -

-- --- --frgnmo ____ -------- -f--~----- . -----
ff49942/2 --i-------- ------- t----- -- -

::::~:~J -_:; t;:r- --
+ - --. -+_-
' +-

- jethane 
I 

L 
theoretical l __ 
actual 

1
_ ___ _ __ _ _ -----~~~ ____ _ _ _ 

1 

_ 

o/o difference/- - ---- -:-: -~----0~50 --------=--!------
I 

! 

:AFTER 
I 

-- -----473/20181 -
- " -------------- .j ---

14:31 :46 1 

- - -- ~ 

- ------ -____ j - ----- -
---- J -

--- j 
I 

-Tscff 
-----1.scf 

------- ____ I_ 

2.00: . ---·· ----- --- ! 
2.01 I 

-- ------------+-------- -
I 

-------- --~----- ------ - --

0. 501 
------- - - -- -~ ---- - . - -
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~ta File G:\HPCHEM\2\DAT~_Tq4031.8 8\\SSf( G10003.D 
,mple Name~n2·-- f\_vd \__ \-~ .. 
--
----
---.. 
-
.. 
.. 
-

-

-. 

-

Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

k2m 

TCA #1 
4/3/2018 9:25:12 AM 

G:\4\METHODS\TCA2S.M 
4/3/2018 7:06:06 AM by k2m 
(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 
4/13/2018 9:13:51 AM 
(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10003.D) 
uV -

32000-

30000-

28000-
~ ~ cC-

":>'b R>'? a-· 26000- ~- ~ ,e,<>:, 
~ i,· ~ i~ ~ 0ti,.· 

Vial 1 

Manually 

24000- l ~0 ~~0 ~ 
I 

I I .. . I 1.c:::,,...r------------

I I I I I 0 2 4 6 8 10 

Area Percent Report 

Sorted By Signal 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADC! A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
-11= [min] [min] [uV*s] [uV] % 

----J-------1----1-------1----------1----------1--------1 
1 

2 

3 

6.634 MM 

7.379 MM 

8.238 MM 

0.1117 979.58124 
0.2957 2426.36719 
0.1998 2992.86523 

146 .10277 15. 30879 l-r&-..JV...~ 
136.74435 37.91902 
249.62769 46.77219 

Totals 6398.81366 532.47481 

--------------------------=-------=================================== 
*** End of Report*** 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10002.D 

Sample Name: n2 

Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

k2m 

TCA #1 
4/3/2018 9:10:45 AM 

G:\4\METHODS\TCA2S.M 

4/3/2018 7:06:06 AM by k2m 

(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 

4/5/2018 7:42:21 AM 

(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10002.D) 

uV 
29000 

28000 

27000 

26000 

25000 

24000 

23000 

0 

Sorted By 

Multiplier: 

2 4 6 

Area Percent Report 

Signal 
1. 0000 

Dilution: 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

8 

Peak RetTime Type Width Area Height Area 

# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

Vial 1 

Manually 

10 

1 6.846 MM 0.1264 518.99109 68.41783 44.42724 \ 

2 7.2l7 MM 0.0643 257.82968 66.86559 22.07102 \6,..-f,r~ 

3 7.766 MM 0.1445 391.36145 45.14206 33.50175 

Totals 1168.18222 180.42548 

*** End of Report*** 

TCA #1 4/5/2018 7:43:24 AM 
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D.a.ta File G:\HPCHEM\2\DATA\T040318\S~Gl0019.D 
f nple Name: audit std --.. 
------.. 
-

-

===========================================-====---------------------
Acq. Operator 
Acq . Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

k2m 
TCA #1 
4/3/2018 2:31:46 PM 

G:\4\METHODS\TCA2S.M 
4/3/2018 2:30:36 PM by k2m 
(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 
4/13/2018 9:16:14 AM 

(modified after loading) 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10019.D) 
uV _ 

32000-

30000-

28000-

26000-

0 
I 

2 
I 
4 

I 
I 

6 

Area Percent Report 

I I 

I 

8 

Vial 1 

Manually 

I 

10 

.. ===========================================-====-==--=----=--=-=-==-= 

Sorted By Signal 
_ Multiplier: 1.0000 

Dilution: 1.0000 
.- Use Multiplier & Dilution Factor with ISTDs 

,_ Signal 1: ADCl A, ADCl CHANNEL A 

... 

-

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 
1 
2 

3 

Totals 

6. 713 MM 

7.443 MM 

8.344 MM 

0.1671 968.27063 
0.2874 2555.42627 
0.2229 2995.28369 

96.58013 14.85310l_ 
\.(,.-N{\A._1) 

148.19566 39.19978 
223.94479 45.94712 CL 

6518.98059 468.72059 

-----------------------------=-=-==-====================----------=--
*** End of Report*** 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10020.D 

Sample Name: n2 

Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

k2m 

TCA #1 
4/3/2018 2:43:35 PM 

G:\4\METHODS\TCA2S.M 

4/3/2018 2:30:36 PM by k2m 

(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 

4/5/2018 7:42:21 AM 

(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10020.D) 

uV 
29000 

28000 

27000 

26000 

25000 

24000 

23000 

0 

Sorted By 

Multiplier: 

2 4 6 

Area Percent Report 

Signal 
1.0000 

Dilution: 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

~":, ":,O:J"v"'-""":, ~..... ~- ..... 
'¢ • .... .... ~ i' 
~0~· ~~~0~· 

-......,:..w.____..,_....... 

8 

Peak RetTime Type Width Area Height Area 

# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

Vial 1 

Manually 

10 

1 6.674 MM 0.0781 441.49506 94.21721 34.25624 / 

2 7 . 7 91 MM 0 • 10 3 7 4 4 5 . 5 9 2 41 71. 5 819 7 3 4 . 5 7 416 l \ b-N ~ 

3 8.161 MM 0.1028 401.71451 70.92024 31.16961 

Totals 1288.80197 236.71942 

-=-'-=~= -------------------------------------------------

*** End of Report*** 

TCA #1 4/5/2018 7:42:57 AM 
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Date: April 2, 2018 

AtmAA, Inc. 

Laboratory Analysis Data Package 

Client: Montrose Air Quality Services 

Site: Desert View Power 

Project No.: 002AS2-320471 

SampleLocation: Unit 2 & Unit 1 Stack Breaching 

002AS-3204 71-RT-233 

CANISTER ANALYSIS 

CHROMATOGRAMS: 

M25.3 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10006.D 
•

1"'3.mple Name: std 

4'llllll 

t11• 

JIii• 

111• 

•• ... 
•• ... 

Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

k2m 

TCA #1 
4/3/2018 10:16:36 AM 

G:\4\METHODS\TCA2L.M 
4/3/2018 9:38:55 AM by k2m 
(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 
4/5/2018 7:42:21 AM 
(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10006.D) 

.. 

-

uV 
29000 

28000 

27000 

26000 

25000 

24000 

23000 

0 

~~'\,~~ ~, # 
~'r;~tJr. c-.i ef.j-

0tf,.· 0tf,.· 

2 4 6 8 

Area Percent Report 

.. Sorted By 
Multiplier: 

Signal 

1.0000 

.. 

~ 

Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 
1 1.022 MF 0.0600 1. 72052e5 4.77862e4 12. 04876C..-0 
2 1. 426 FM 
3 2.738 MM 

0.0818 1.74329e5 3.55180e4 12 .20820 L~ 
0.1887 6.97667e5 6.16332e4 48.85740 C<...,~ 

4 8.013 MM 0.6122 1.40799e5 3833.03442 9.86012 c..L 

Vial 1 

Manually 

10 

5 12.599 MM 0.6415 2.43119e5 6316.31738 1 7. 02552 -C-c,:,.-J v\..-l.-Q 

Totals : 1.42797e6 1. 55087e5 

*** End of Report*** 

.. 
~A #1 4/5/2018 7:43:40 AM 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10018.D 

Sample Name: std 
\ 

==================================================================~ ~ 
Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

k2m 

TCA #1 

4/3/2018 2:12:40 PM 

G:\4\METHODS\TCA2L.M 

4/3/2018 9:38:55 AM by k2m 

(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 

4/5/2018 7:42:21 AM 

(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10018.D) 

Vial 1 

Manually 

uV 
NI ~<:::, ~1 ........... ~~ ~'b 

29000 0 
C") ~ 

28000 
!l),· 

~i 

0 

I 

27000 
\ 

26000 

\ 25000 j \ 
24000 --~ 

23000 

0 2 4 6 8 10 

Area Percent Report 

Sorted By Signal 

Multiplier: 1.0000 

Dilution: 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 

# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

1 1.073 MF 0.0617 1.78002e5 4.80503e4 12.20799 Cc 

2 1.535 FM 0.0863 1.78781e5 3.45402e4 12.26143C...~ 

3 3.042 MM 0.2003 7.11174e5 5.91837e4 48.77482c.o,:_ 

4 8.430 MM 0.5998 1.42870e5 3970.05957 9.79855L1__ 

5 12. 553 MM O. 6200 2. 47249e5 6646 .16455 16. 95721 Tc,-r-SVvv() 

Totals : l.45808e6 1.52390e5 

*** End of Report*** 

TCA #1 4/5/2018 7:43:51 AM 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10005.D 
••

1ample Name: 3. 62% co2bkg 

•• 
•• 
•• 
•• 

-· ., 

-... , 
-
.. -.. 
... 
-

~ 

Acq . Operator 
Acq. Instrument 
Injection Date 

Acq . Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

k2m 
TCA #1 
4/3/2018 9:58:28 AM 

G:\4\METHODS\TCA2L.M 
4/3/2018 9:38:55 AM by k2m 
(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 
4/5/2018 9:25:03 AM 
(modified after loading) 
TCA2 

Location 

Inj Volume 

ADC1 A. ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10005.O) 
uV-

29000-

28000-

27000-

26000-

25000-

24000-~ 

23000-

0 

Sorted By 
Multiplier: 

I 

2 

\ 
I 

4 
I 
6 

Area Percent Report 

Signal 
1.0000 

Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 

8 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

Vial 1 

Manually 

I 

10 

1 
2 

11.623 MM 

12.741 MM 

0.1890 1298.41089 
0.0992 702.89911 

114.50130 64.87805[ 
118. 09022 35 .12195 --CG-~ 

Totals : 2001.31000 232.59151 

- *** End of Report*** 

-
TCA #1 4/5/2018 9:32:18 AM 
• 002AS-320471-RT-233 320 of 612 

I 

12 

Page 

I 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10011.D 

Sample Name: 3.62% co2bkg 2 

Acq. Operator 

Acq. Instrument 

Injection Date 

k2m 

TCA #1 
4/3/2018 11:54:45 AM 

Acq. Method G:\4\METHODS\TCA2L.M 

Last changed 4/3/2018 9:38:55 AM by k2m 

(modified after loading) 

Analysis Method G:\HPCHEM\4\METHODS\TCA2L.M 

Last changed 4/5/2018 9:25:03 AM 

(modified after loading) 

Method Info TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10011.D) 

-
uV 

29000-

28000-

27000-

26000-

25000-

24000~ 
........__,__ 

23000-

0 

Sorted By 

Multiplier: 

I 

2 

\ 
\ 
~ 

I I 

4 6 

Area Percent Report 

Signal 
1. 0000 

Dilution: 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 

8 

Peak RetTime Type Width Area Height Area 

# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

Vial 1 

Manually 

~~ 
I 

10 

1 11.718 MM 0.2243 1296.04980 96.29052 65.36569\- -..\AA~ 

\.. l::,-t..r ._.-u 
2 12.828 MM 0.1760 686.71796 65.01829 34.63431 

Totals : 1982.76776 161.30881 

===================================================================== 

*** End of Report*** 

TCA #1 4/5/2018 9:32:31 AM 

002AS-3204 71-RT-233 321of612 

-.. 
-
-

-

-
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~-----..-~~~~~~~>--. --------· Data File G:\HPCHEM\2\DATA\T040318\SIG10007.D 
_,ample Name: 10928-1 

•• ===================================================================,:~ •• 
•• 
•• ... 
•• 
•• 
•1 
_, 

... 
--

-
!ll1!l 

-

--

Acq. Operator 
Acq . Instrument 
Injection Date 

Acq . Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

k2m 

TCA #1 
4/3/2018 10:36:09 AM 

G:\4\METHODS\TCA2L.M 
4/3/2018 9:38:55 AM by k2m 
(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 
4/5/2018 9:25:03 AM 
(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A. ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10007.D) 

uV \ 29000 

28000 

27000 

26000 

25000 

24000 

23000 

0 2 4 6 

Area Percent Report 

Sorted By Signal 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

8 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

Vial 1 

Manually 

10 

1 12.722 MM 

,_ Totals : 

0.4986 2460.24023 

2460.24023 

82. 23830 1. 000e2 ~ <.:,-"-1 ~ 

82.23830 

*** End of Report*** -

TCA #1 4/5/2018 9:36:33 AM 
• 002AS-3204 71-RT-233 322 of 612 -

12 14 mi 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10008.D 

Sample Name: 10928-1 

Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

k2m 

TCA #1 
4/3/2018 10:55:08 AM 

G:\4\METHODS\TCA2L.M 

4/3/2018 9:38:55 AM by k2m 

(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 

4/5/2018 9:25:03 AM 

(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10008.D) 

uV 
29000 \ 

Vial 1 

Manually 

28000 

27000 

26000 

25000 

24000 

23000 

\~ 
<:::,O;, o..'b½ 

½'b' V 

~ ,(\; ~ ,8J"'' 
~-

I"- i>· (0 rt,· 
-~._.___.____ ____________ .,...._,,____ ____ .___.~~~0 ~0 

0 2 4 6 8 10 

Area Percent Report 

Sorted By Signal 

Multiplier: 1.0000 

Dilution: 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 

# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

1 11.752 MM 0.2879 1758.09131 101.78402 71.75952 \----C6-N IV\.-
1 

2 12.694 MM 0.1701 691.88525 67.80596 28.24048 \ U 

Tota.ls : 2449.97656 169.58998 

*** End of Report*** 

TCA #1 4/5/2018 9:36:43 AM 
002AS-3204 71-RT-233 323 of 612 

12 

Page 

14 

1 of 1 

---.. 

] 

J 

~ 

-

11111111 



Data File G:\HPCHEM\2\DATA\T040318\SIG10009.D -1mple Name: 10928-2 

=================================================================== ~ .. 
-
---.. .. 
-----
-

~ 

Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

k2m 
TCA #1 
4/3/2018 11:16:31 AM 

G:\4\METHODS\TCA2L.M 
4/3/2018 9:38:55 AM by k2m 
(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 
4/5/2018 9:25:03 AM 
(modified after loading) 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10009.D) 
uV 

29000 

28000 

27000 

26000 

25000 

24000 

23000 

0 2 

\ 

4 6 8 

Area Percent Report 

Vial 1 

Manually 

10 

11111 Sorted By Signal 

-

Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 
1 
2 

11. 635 MM 
12.752 MM 

0.2171 1704.10620 
0.1368 847.27771 

130. 04210 66. 79145 l ~ t>-tJ~ 
103.20321 33.20855 

-. Totals : 2551.38391 234.04531 

-- -------------------------------=-=-=-========================-=-=-=-= 
*** End of Report*** 

-

324 of 612 -

\. 

12 14 mi 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10010.D 

Sample Name: 10928-2 ~ 

===================================================================== L 

Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

k2m 

TCA #1 
4/3/2018 11:35:25 AM 

G:\4\METHODS\TCA2L.M 

4/3/2018 9:38:55 AM by k2m 

(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 

4/5/2018 9:25:03 AM 

(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10010.D) 

uV 
29000 

28000 

27000 

26000 

25000 

24000 

23000 

0 2 4 6 8 

Area Percent Report 

Sorted By Signal 

Multiplier: 1.0000 

Dilution: 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 

# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

Vial 1 

Manually 

10 12 

1 

2 

11. 623 MM 

12.512 MM 
0.2654 1677.59143 

0.1632 861.92529 
105. 33846 66. 05948 l\ 6--tJ ~ 

88.04726 33_94052 l L-c;-z-t o 

Totals : 

---------------- -~~--

2539.51672 193.38572 

*** End of Report*** 

TCA #1 4/5/2018 9:37:04 AM 

002AS-3204 71-RT-233 325 of 612 

14 

Page 1 of 1 

-
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-

--



Data File G:\HPCHEM\2\DATA\T040318\SIG10012.D 
•iample Name: 10928-3 

- - ---- -----~-- l2 ---------------------------- t 
1111111 

•1• 

·" 
•1• 
,..,, 

.. , 
--., 
--
--
-
.... 

-

Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

k2m 
TCA #1 
4/3/2018 12:14:03 PM 

G:\4\METHODS\TCA2L.M 
4/3/2018 9:38:55 AM by k2m 
(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 
4/5/2018 9:25:03 AM 
(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\OATA\T040318\SIG10012.D) 
uV-

\ 29000-

28000- \ 
27000-

~ 26000-

25000-

24000- ~-~---
23000-

I I I I 0 2 4 6 8 

Area Percent Report 

Sorted By Signal 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uVJ % 

----1-------1----1-------1----------1----------1--------1 

Vial 1 

Manually 

I 
10 

1 11.680 MM. 0.3785 2538.99609 111.81003 1.000e2 -t ~t-.JC\.,.l,-\) 

• Totals : 2538.99609 111.81003 

*** End of Report*** 

-
TCA #1 4/5/2018 9:37:21 AM 
• 002AS-3204 71-RT-233 326 of 612 

0 k)n;,O:> 
00 . 'ii co ~-
~0 
~ 

I 

12 

I -----
I 

14 mir 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10014.D 

Sample Name: 10928-3 

Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

k2m 

TCA #1 
4/3/2018 12:52:33 PM 

G:\4\METHODS\TCA2L.M 

4/3/2018 9:38:55 AM by k2m 

(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 

4/5/2018 9:25:03 AM 

(modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10014.D) 

-
uV 

29000-

28000-

27000-

26000-

25000-

24000- i ---v-~~ 
23000-1 

0 

Sorted By 
Multiplier: 

Dilution: 

I 
2 

\ 
\ 
~ 

I I 

4 6 

Area Percent Report 

Signal 
1. 0000 

1. 0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 

8 

Peak RetTime Type Width Area Height Area 

# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

Vial 1 

Manually 

I 

10 

1 11. 812 MM 

Totals : 

0.3918 2527.89624 107.52235 1.000e2t6-N~ 

2527.89624 107.52235 

*** End of Report*** 

TCA #1 4/5/2018 9:37:55 AM 

002AS-3204 71-RT-233 327 of 612 

---.. 
-
-.. 

.. 

liiildi& 

-

111111 
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Data File G:\HPCHEM\2\DATA\T040318\SIG10016.D 

:ample=Name:=10928-4=================================================~~ 
ftlllll 

•• 
•• 
•• 
... 
•• 

-
tlilf 

.. 

.. 
--

... 

.. 
-

Acq. Operator 
Acq. Instrument 
Injection Date 

Acq . Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

k2m 
TCA #1 
4/3/2018 1:31:34 PM 

G:\4\METHODS\TCA2L.M 
4/3/2018 9:38:55 AM by k2m 
{modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 
4/5/2018 9:25:03 AM­
{rnodified after loading) 
TCA2 

Location 

Inj Volume 

ADC1 A. ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T040318\SIG10016.D) -
uV 

29000-

28000-

27000-

26000-

25000-

24000-
----·y 

23000-

0 

Sorted By 
Multiplier: 

I 

2 

) 

I I 
4 6 

Area Percent Report 

Signal 

1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 

8 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

Vial 1 

Manually 

I 

10 

1 11. 706 MM 0. 3977 2556. 45532 107 .12206 1. 000e2 -Y~N'\J.)L-0 

- Totals : 2556.45532 107.12206 

- *** End of Report*** 

-
.. 

TCA #1 4/5/2018 9:38:14 AM 
• 002AS-3204 71-RT-233 328 of 612 -

I 

12 

Page 

I 

14 

1 of 1 

min 



Data File G:\HPCHEM\2\DATA\T040318\SIG10017.D 

Sample Name: 10928-4 

Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

k2m 

TCA #1 
4/3/2018 1:50:27 PM 

G:\4\METHODS\TCA2L.M 

4/3/2018 9:38:55 AM by k2m 

(modified after loading) 

G:\HPCHEM\4\METHODS\TCA2L.M 

4/5/2018 9:25:03 AM 

{modified after loading) 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A {G:\HPCHEM\2\DATA\T040318\SIG10017.D) 

uV-

29000- \ 

Vial 1 

Manually 

28000-

27000-

26000-

25000-

24000- ~ -.....__,_______ _____ ........__.......,..._...__...,.______,.____~ 

23000-

0 

Sorted By 

I 

2 
I I 

4 6 

Area Percent Report 

Signal 

Multiplier: 1.0000 

Dilution: 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 

8 

Peak RetTime Type Width Area Height Area 

# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 

I 

10 

1 11.919 MM 0.5022 2564.65015 85.10628 1.000e2 \b-t-J\Vl.{) 

Totals : 2564.65015 85.10628 

*** End of Report*** 

TCA #1 4/5/2018 9:38:48 AM 
002AS-3204 71-RT-233 329 of 612 

-

-... 
-

... 
r 

I I 

12 14 

---

---
-

--
Page 1 of 1 



-
date 4/2/2018 -

client Montrose 

ch4 
CO2 
o2 
n2 

STD ch4 
81534 

lab no. 81749 
1.00 10928-1 
1.00 10928-1 
1.00 10928-2 
1.00 10928-3 
1.00 10928-3 
1.00 10928-4 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

sample vol total vol ch4 
20 34 10928-1 0.000 
20 34 10928-1 0.000 
20 34 10928-2 0.000 
20 36 10928-3 0.000 
20 36 10928-3 0.000 - 20 38 10928-4 0.000 

-

dill 

002AS-3204 71-RT-233 

10928-1-4 

PERMS 

rf 
39.9 0.000489 

40.05 0.000338 
21.9 #DIV/0! 
78.1 #DIV/0! 
CO2 o2 
118491 
118632 

17431 
17398 
18000 
18867 
18747 
20055 

uncorr to 
p2/p1 % 

cone. 
CO2 cone 

5.89 3.46 
5.88 3.46 
6.08 3.58 
6.37 3.54 
6.33 3.52 
6.77 3.57 

Page 1 
330of612 

AVG 
0.000488 0.000489 
0.000338 0.000338 
#DIV/0! #DIV/0! 
#DIV/0! #DIV/0! 

n2 

Oil 

factor 
1.70 
1.70 
1.70 
1.80 
1.80 
1.90 



date 4/2/2018 

client Montrose 
avg area 

ch4 
CO2 
o2 
n2 

STD ch4 
81534 

p1 p2 lab no. 81749 

447 821 1.84 10928-1 0 

447 821 1.84 10928-1 0 

451 820 1.82 10928-2 0 

471 822 1.75 10928-3 0 

471 822 1.75 10928-3 0 

502 820 1.63 10928-4 0 

#DIV/0! 0 0 

#DIV/0! 0 0 

#DIV/0! 0 0 

#DIV/0! 0 0 

#DIV/0! 0 
#DIV/0! 

1.00 
1.00 
1.00 
1.00 

ch4 
10928-1 0.000 
10928-1 0.000 
10928-2 0.000 
10928-3 0.000 
10928-3 0.000 
10928-4 0.000 

002AS-3204 71-RT-233 

10928-1-4 

PERMS 

rf 
39.9 0.000489 

40.05 0.000338 
21.9 0.001225 
78.1 #DIV/0! 
CO2 o2 
118491 17881 
118632 18661 

17431 4226 
17398 4266 
18000 4117 
18867 4593 

18747 4719 
20055 5038 

0 
0 
0 
0 

corr to see 
p2/p1 Ar/O2 

sheet 
cone. 

CO2 02 
10.81 9.31 
10.79 9.40 
11.06 8.98 
11.12 9.61 
11.05 9.88 
11.07 9.87 

Page 1 
331 of 612 

AVG 
0.000488 0.000489 -
0.000338 0.000338 

0.001174 0.001199 
#DIV/0! #DIV/0! -n2 

-
-
1111111 

---.. 
--

n2 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! -

---
!ll!llll 



-
.... 
., 

--

-

fllf!!II 

... 

-
---

10928-1-4 

Oxygen calculation from reported (measured) values: 

1) selection of: dilution by a third substance, assumes 02 and argon are at the same relative 
proportion as in ambient air. 

2) selection of: consumption - combustion, assumes 02 is consumed, argon is not. 

02 ar sum 
20.95 0.93 21.88 

%ar 4.250457 
%02 95.74954 
sum 100 

21.88*x=20.95 
x=20.95/21.88 

relative fraction x= 0.957495 

10928-1 
10928-1 
10928-2 
10928-3 
10928-3 
10928-4 

002AS-3204 71-RT-233 

02 + Argon 
measured 

% 
9.31 
9.40 
8.98 
9.61 
9.88 
9.87 

Page 1 
332 of 612 

Assumption 
dilution 

dilution 
by relative 
fraction 

02 
calculated 

% 
8.91 
9.00 
8.59 
9.20 
9.46 
9.45 

consumption 
combustion 
by 
subtraction 
of argon 
in air 
-0.93 
02 
calculated 

% 
8.38 
8.47 
8.05 
8.68 
8.95 
8.94 



-
----

Methane & Carbon Dioxide by TCD/GC -
-

-
~ 

002AS-3204 71-RT-233 333 of 612 



Data File P:\CH4_CO2\MC040218\CH400019.D 
•;•tamp le Name: std 

11111,, Acq. Opera tor 
Acq. Instrument 
Injection Date 

10898-43 
CH4CO2 
4/2/2018 12:30:15 PM 

Location 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

Inj Volume 
C:\HPCHEM\1\METHODS\CH4-TCD.M 

-.. 

--
-

-

6/11/2014 1:15:59 PM 
C:\MC020813.M\MC020813.M 
8/22/2014 9:51:01 AM 

Standard Info: 
standard 40% = 40.04%CH4 39.98%CO2 

ADC1 A, ADC1 CHANNEL A (P:\CH4_CO2\MC040218\CH400019.D) 

~ ~ (.) <,;,4'' 
I 'b .... N 

35000- ~ i,.· O 
·~0 0 32500- • I 

co 
30000- ~ 

27500- <'Ii 

::~~~=~~,~~_._,_,.,~~".L 
20000-

0 
I I 
5 10 

I 

15 

Manually 

I 

20 

- - -- -- ------------ -------------------

-

-

Sorted By 
Calib. Data Modified 
Multiplier: 
Dilution: 

External Standard Report 

Signal 
7/31/2013 11:10:38 AM 

1. 0000 
1. 0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

-------1------1----------1----------1----------1--1------------------
1.159 MM 

2.766 BB 

Totals : 

8.15339e4 4.98388e-4 
1.18491e5 3.38011e-4 

40.63546 
40.05121 

80.68667 

*** End of Report*** 

CH4 

CO2 

~CDl 4/3/2018 7:27:53 AM * 002AS-3204 71-RT-233 334of612 

L 

I 

25 

Page 

min 

1 of 1 



Data File P:\CH4_CO2\MC040218\CH400026.D 

Sample Name: std 

Acq. Operator 

Acq. Instrument 

Injection Date 

10898-43 

CH4CO2 
4/2/2018 3:39:09 PM 

Location 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Sample Info 

Inj Volume 

C:\HPCHEM\1\METHODS\CH4-TCD.M 

6/11/2014 1:15:59 PM 

C:\MC020813.M\MC020813.M 

8/22/2014 9:51:01 AM 

Standard Info: 

standard 40% = 40.04%CH4 39.98%CO2 

uV 

35000 

32500 

30000 

27500 

25000 

22500 

20000 

0 

ADC1 A, ADC1 CHANNEL A (P:\CH4_CO2\MC040218\CH400026.D) 

v 
I .Ch~ 
u ~~ 

I Cb"N 
,..._ ef 8 

I 

00 
00 ..... 
C\i 

LL 
5 10 

External Standard Report 

Sorted By Signal 

Calib. Data Modified 7/31/2013 11:10:38 AM 

Multiplier: 1.0000 

Dilution: 1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

15 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uV*s] Percent(%) 

Manually 

20 

-------1------1----------1----------1----------1--1------------------

1.167 MM 

2.788 BB 

Totals : 

8.17488e4 

1.18632e5 

4.98388e-4 

3. 3801le-4 

40.74259 

40.09894 

80.84153 

CH4 
CO2 

-=----=--==-==========-===============-=-=======-=====-============== 
*** End of Report*** 

TCDl 4/3/2018 7:27:20 AM 
002AS-3204 71-RT-233 335of612 

,,..,., 

J 
J 
J 

25 rT 

"'"" 

-

Iii'!'!& 
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Data File P:\CH4 CO2\MC040218\CH400020.D 
<1 ~mple Name: 10928-1 

==============================================================~ 
•, Acq. Operator 10898-43 

CH4CO2 ., 
lh! 

IU 

-

;.-

Acq. Instrument 
Injection Date 4/2/2018 3:03:19 PM 

Location 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

Inj Volume 
C:\HPCHEM\1\METHODS\CH4-TCD.M 
6/11/2014 1:15:59 PM 
C:\MC020813.M\MC020813.M 
8/22/2014 9:51:01 AM 
Standard Info: 
standard 40% = 40.04%CH4 39.98%CO2 

ADC1 A, ADC1 CHANNEL A (P:\CH4_CO2\MC040218\CH400020.D) 

35000-

32500-

30000- N 
0 

27500-
0 

I 

25000-
,.._ 
It) 
C') 

22500- c-; 
_A_ 

20000-

I I 
0 5 10 

I 

15 

-- - - -- ------------------ ---------------

Sorted By 
Calib. Data Modified 
Multiplier: 

External Standard Report 

Signal 
7/31/2013 11:10:38 AM 

1. 0000 
Dilution: 1.0000 
Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

I 
20 

.- -------1------1----------1----------1----------1--1------------------
1. 282 
3.357 BB 

Totals : 

1.74309e4 3.3801le-4 5.89184 

5.89184 

1 Warnings or Errors 

Warning Calibrated compound(s) not found 

*** End of Report*** 

CH4 
CO2 

_.:D1 4/3/2018 7:29:06 AM 
002AS-320471-RT-233 336 of 612 

------

I 

25 mir 
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Data File P:\CH4 CO2\MC040218\CH400021.D 

Sample Name: 10928-1 

Acq. Operator 

Acq. Instrument 

Injection Date 

10898-43 

CH4CO2 
4/2/2018 3:09:19 PM 

Location 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Sample Info 

Inj Volume 

C:\HPCHEM\l\METHODS\CH4-TCD.M 

6/11/2014 1:15:59 PM 

C:\MC020813.M\MC020813.M 

8/22/2014 9:51:01 AM 

Standard Info: 

standard 40% = 40.04%CH4 39.98%CO2 

ADC1 A, ADC1 CHANNEL A (P:\CH4_CO2\MC040218\CH400021.D) 

uV 

35000 

32500 

30000 

27500 

25000 

22500 

20000 

0 

Sorted By 

' 

LL 

Calib. Data Modified 

Multiplier: 

5 10 

External Standard Report 

Signal 
7/31/2013 11:10:38 AM 

1.0000 

Dilution: 1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

15 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uV*s] Percent(%) 

Manually 

20 

-------1------1----------1----------1----------1--1------------------

1.282 
3.013 BB l.73983e4 3.38011e-4 5.88082 

Totals : 5.88082 

1 Warnings or Errors 

Warning: Calibrated compound(s) not found 

*** End of Report*** 

CH4 
CO2 

TCDl 4/3/2018 7:29:17 AM 
002AS-3204 71-RT-233 337 of 612 

111111; 

J 
J 
J 

25 IT 

_, 
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Data File P:\CH4 CO2\MC040218\CH400022.D 
,.,~'ample Name: 10928-2 

;!fl•!!! Acq. Operator 
Acq. Instrument 
Injection Date 

10898-43 
CH4CO2 
4/2/2018 3:15:15 PM 

Location 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

Inj Volume 
C:\HPCHEM\1\METHODS\CH4-TCD.M 

-
.. 

-

!!lliill 

'" 

6/11/2014 1:15:59 PM 
C:\MC020813.M\MC020813.M 
8/22/2014 9:51:01 AM 
Standard Info: 
standard 40% = 40.04%CH4 39.98%CO2 

ADC1 A, ADC1 CHANNEL A (P:\CH4_CO2\MC040218\CH400022.D} 

35000-

32500-

30000- N 
0 
0 

27500- I 

25000-
0) 
0) 
0) 

22500- C\i 
L 1:--.._r-

20000-

0 

Sorted By 
Calib. Data Modified 
Multiplier: 
Dilution: 

I I 
5 10 

External Standard Report 

Signal 
7/31/2013 11:10:38 AM 

1.0000 
1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 
15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

I 
20 

,. -------1------1----------1----------1----------1--1------------------
1.282 
2.999 BB 

Totals : 

1.79999e4 3.380lle-4 

1 Warnings or Errors 

6.08415 

6.08415 

Warning: Calibrated compound(s} not found 

CH4 
CO2 

-------------------------------------------------
*** End of Report*** 

,.cDl 4/3/2018 7:29:27 AM 
002AS-3204 71-RT-233 - 338 of 612 

I 
25 min 

Page 1 of 1 



Data File P:\CH4_CO2\MC040218\CH400023.D 

Sample Name: 10928-3 

----------------------------------------------=--=-==-=======-=====-= 

Acq. Operator 

Acq. Instrument 

Injection Date 

10898-43 

CH4CO2 

4/2/2018 3:21:10 PM 

Location 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Sample Info 

Inj Volume 

C:\HPCHEM\l\METHODS\CH4-TCD.M 

6/11/2014 1:15:59 PM 

C:\MC020813.M\MC020813.M 

8/22/2014 9:51:01 AM 

Standard Info: 

standard 40% = 40.04%CH4 39.98%CO2 

ADC1 A, ADC1 CHANNEL A (P:\CH4_CO2\MC040218\CH400023.D) 

35000-

32500-

30000-
N 
0 
(.) 

27500- I 

25000-
'q" 

0 
22500- M 

L 
20000-

0 

Sorted By 

Calib. Data Modified 

Multiplier: 

I I 

5 10 

External Standard Report 

Signal 

7/31/2013 11:10:38 AM 

1. 0000 

Dilution: 1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uV*s] Percent(%) 

Manually 

I 

20 

-------1------1----------1----------1----------1--1------------------

1.282 
3.014 BB 1.88673e4 3.380lle-4 6.37736 

Totals : 6.37736 

1 Warnings or Errors 

Warning: Calibrated compound(s) not found 

*** End of Report*** 

CH4 
CO2 

TCDl 4/3/2018 7:29:44 AM 
002AS-3204 71-RT-233 339 of 612 

111111!1 

~ 

-I 

25 

Page 1 of 1 



Data File P:\CH4_CO2\MC040218\CH400024.D 
•·•-ample Name: 10928-3 

------------ ------------------
wn Acq. Operator 

Acq. Instrument 
Injection Date 

10898-43 
CH4CO2 
4/2/2018 3:26:51 PM 

Location 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

Inj Volume 
C:\HPCHEM\1\METHODS\CH4-TCD.M 
6/11/2014 1:15:59 PM 
C:\MC020813.M\MC020813.M 
8/22/2014 9:51:01 AM 
Standard Info: 
standard 40% = 40.04%CH4 39.98%CO2 

ADC1 A, ADC1 CHANNEL A (P:\CH4_CO2\MC040218\CH400024.D) 

35000-

32500-

30000- N 
0 
(.) 

27500- I 

25000-
C") 
0 
0 

22500- ~ 
I\_ b..,--

20000-

0 

Sorted By 

Calib. Data Modified 
Multiplier: 

I I 
5 10 

External Standard Report 

Signal 
7/31/2013 11:10:38 AM 

1. 0000 
Dilution: 1.0000 
Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

I 

20 

-------1------1----------1----------1----------1--1------------------

-

1.282 

3.003 BB 1.87472e4 3.38011e-4 6.33674 

Totals : 6.33674 

1 Warnings or Errors 

Warning: Calibrated compound(s) not found 

*** End of Report*** 

CH4 

CO2 

.._c:D1 4/3/2018 7:29:59 AM 
002AS-3204 71-RT-233 340 of 612 

I 
25 min 

Page 1 of 1 



Data File P:\CH4_CO2\MC040218\CH400025.D 

Sample Name: 10928-4 

Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Sample Info 

10898-43 

CH4CO2 

4/2/2018 3:32:33 PM 

Location 

Inj Volume 

C:\HPCHEM\l\METHODS\CH4-TCD.M 

6/11/2014 1:15:59 PM 

C:\MC020813.M\MC020813.M 

8/22/2014 9:51:01 AM 

Standard Info: 

standard 40% = 40.04%CH4 39.98%CO2 

ADC1 A, ADC1 CHANNEL A (P:\CH4_CO2\MC040218\CH400025.D} 

Manually 

-
lllllll 

uV 

35000 
] 

32500 

30000 
J 

27500 
. 

25000 

~ J 
20000 

~.----------.---~~--.------.-----~--.--.-------.-~~----.-----,.--- . 

0 

Sorted By 

Calib. Data Modified 

Multiplier: 

Dilution: 

5 10 

External Standard Report 

Signal 

7/31/2013 11:10:38 AM 

1.0000 

1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

15 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uV*s] Percent{%) 

20 

-------1------1----------1----------1----------1--1------------------

1. 282 

2.996 BB 2.00552e4 3.380lle-4 6.77889 

Totals : 6.77889 

1 Warnings or Errors 

Warning: Calibrated compound{s) not found 

*** End of Report*** 

CH4 

CO2 

TCDl 4/3/2018 7:30:11 AM 
002AS-3204 71-RT-233 341 of 612 

25 n 

111111P 

111!11!! 

Mt 
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.. 
11M 

¥81 
Oxygen & Nitrogen by TCD/GC 

-

!tlilll 

-
111!1!11 

002AS-3204 71-RT-233 342 of 612 



Data File P:\O2 N2\ON040218\O2 N2019.D - -
Sample Name: std ~ 

-===--===---------------------------=----============================ 
Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Sample Info 

O2N2 Location 

4/2/2018 12:29:48 PM 
Inj Volume 

C:\HPCHEM\2\METHODS\O2-N2.M 

7/21/2017 1:57:30 PM 

C:\ON020813.M\ON020813.M 

11/11/2015 11:22:55 AM 

GC TCD 02 - N2 

Standard Info: 21.6% 02 76.6% N2 

standard 20% = 21.6% 02 76.6% N2 

ADC1 B, ADC1 (P:\O2_N2\ON040218\O2_N2019.D) 

uV 
23000 

Manually 

J_ 

J 
22000 

21000 ~r---,-----,-~~~--,-----,------r---,-------~~~----,--r-----,-~J. 

Sorted By 

Calib. Data Modified 

Multiplier: 

Dilution: 

5 10 

External Standard Report 

Signal 

5/10/2013 3:01:18 PM 

1.0000 

1. 0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

15 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uV*s] Percent(%) 

20 

-------1------1----------1----------1----------1--1------------------
2.193 MM 
3.450 MM 

Totals : 

1.78805e4 1.25937e-3 

6.66886e4 1.19675e-3 

22.51819 

79.80932 

102.32751 

02 

N2 

*** End of Report*** 

TCD2 4/3/2018 7:37:08 AM 
002AS-3204 71-RT-233 343 of 612 

25 rr 

""' 

-
Page 1 of 1 --



Data File P:\O2_N2\ON040218\O2_N2026.D 
1 "'3.mple Name: std 

111,li 

1!111111 

-

lililllf 

-

----------------------- -------------------------------
Acq. Operator 
Acq. Instrument 
Injection Date 

O2N2 
4/2/2018 3:38:50 PM 

Location 

Inj Volume 
Acq. Method C:\HPCHEM\2\METHODS\O2-N2.M 
Last changed 7/21/2017 1:57:30 PM 
Analysis Method C:\ON020813.M\ON020813.M 
Last changed 11/11/2015 11:22:55 AM 
Sample Info GC TCD 02 - N2 

Standard Info: 21.6% 02 76.6% 
standard 20% = 21. 6% 02 76.6% 

ADC1 B, ADC1 (P:\O2_N2\ON040218\O2_N2026.D) 

uV 

23000-

Sorted By 

I 

5 
I 

10 

External Standard Report 

Signal 

N2 
N2 

Calib. Data Modified 
Multiplier: 

5/10/2013 3:01:18 PM 
1. 0000 

Dilution: 1. 0000 
Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

I 

20 

-------1------1----------1----------1----------1--1------------------
2.195 MM 
3.442 MM 

Totals : 

l.86610e4 l.25937e-3 
7.03387e4 1.19675e-3 

23.50121 
84.17750 

107. 67872 

02 
N2 

*** End of Report*** 

_.:D2 4/3/2018 7:36:24 AM 
002AS-3204 71-RT-233 344 of 612 

I 
25 min 

Page 1 of 1 



Data File P:\O2 N2\ON040218\O2 N2020.D - -
Sample Name: 10928-1 

Acq. Operator 

Acq. Instrument 

Injection Date 
O2N2 
4/2/2018 3:03:03 PM 

Location 

Acq. Method 

Last changed 
Analysis Method 

Last changed 

Sample Info 

Inj Volume 

C:\HPCHEM\2\METHODS\O2-N2.M 

7/21/2017 1:57:30 PM 

C:\ON020813.M\ON020813.M 

11/11/2015 11:22:55 AM 

GC TCD 02 - N2 

Standard Info: 21.6% 02 76.6% N2 

standard 20% = 21.6% 02 76.6% N2 

ADC1 B, ADC1 (P:\O2_N2\ON040218\O2_N2020.D) 

uV 

23000 

22000 

21000 

Sorted By 

Calib. Data Modified 

Multiplier: 

Dilution: 

5 10 

External Standard Report 

Signal 

5/10/2013 3:01:18 PM 

1.0000 

1. 0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

15 

RetTirne Type Area Amt/Area Amount Grp Name 

[min] [uV*s] Percent(%) 

Manually 

20 

-------1------1----------1----------1----------1--1------------------
2.220 MM 
3.430 VB 

Totals: 

4226.23096 1.25937e-3 

7.84253e4 1.19675e-3 
5.32241 

93.85509 

99.17749 

02 
N2 

*** End of Report*** 

TCD2 4/3/2018 7:38:50 AM 
002AS-3204 71-RT-233 345 of 612 

-
11111ft 

7 .. 
-

25 n 

.. 

-
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Data File P:\O2_N2\ON040218\O2_N2021.D 
,;13.mple Name: 10 92 8-1 

Acq. Operator 

Acq. Instrument 
Injection Date 

O2N2 

4/2/2018 3:08:57 PM 
Location 

Inj Volume 

iilii 

-

---
-

-

Acq. Method C:\HPCHEM\2\METHODS\O2-N2.M 
Last changed 7/21/2017 1:57:30 PM 
Analysis Method C:\ON020813.M\ON020813.M 
Last changed 11/11/2015 11: 22: 55 AM 
Sample Info GC TCD 02 - N2 

Standard Info: 21. 6% 

standard 20% = 21. 6% 

ADC1 B, ADC1 {P:\O2_N2\ON040218\O2_N2021.D) 

N ~~ 0 ~"v 
I 

22000- 0 . 
~ ~-

21000- __ _;J!_,, \ I 

23000-

I 

5 
I 

10 

02 

02 

76.6% 

76.6% 

External Standard Report 

Sorted By Signal 

N2 

N2 

Calib. Data Modified 
Multiplier: 

Dilution: 

5/10/2013 3:01:18 PM 
1.0000 

1.0000 
Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

I 

15 

RetTirne Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

I 

20 

-------1------1----------1----------1----------1--1------------------

l\lirlf 

2.220 :MM 

3.428 VV 

Totals : 

4265.62012 1.25937e-3 
7.82747e4 l.19675e-3 

5. 37201 

93.67491 

99.04692 

02 

N2 

*** End of Report*** 

~D2 4/3/2018 7:39:00 AM 
002AS-3204 71-RT-233 346 of 612 

I 

25 min 

Page 1 of 1 



Data File P:\O2_N2\ON040218\O2_N2022.D 
Sample Name: 10928-2 

Acq. Operator 
Acq. Instrument 

Injection Date 

O2N2 

4/2/2018 3:14:57 PM 

Location 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

Inj Volume 

C:\HPCHEM\2\METHODS\O2-N2.M 
7/21/2017 1:57:30 PM 
C:\ON020813.M\ON020813.M 
11/11/2015 11:22:55 AM 

GC TCD 02 - N2 
Standard Info: 21.6% 02 76.6% N2 
standard 20% = 21.6% 02 76.6% N2 

ADC1 B, ADC1 (P:\O2_N2\ON040218\O2_N2022.D) 

uV 

23000 

22000 

21000 

Sorted By 
Calib. Data Modified 
Multiplier: 

5 10 

External Standard Report 

Signal 
5/10/2013 3:01:18 PM 

1.0000 
Dilution: 1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

20 

-------1------1----------1----------1----------1--1------------------
2.211 MM 

3.431 VB 

Totals : 

4116.95313 1.25937e-3 
7.87768e4 1.19675e-3 

5.18478 
94.27581 

99.46059 

02 
N2 

*** End of Report*** 

TCD2 4/3/2018 7:39:13 AM 
002AS-3204 71-RT-233 347 of 612 

-

-.. 

I 

J 
J 

25 n 

-

Page 1 of 1 -



Data File P:\O2_N2\ON040218\O2_N2023.D 
H"3.mple Name: 10928-3 

lllililNI 

IMI, 

Acq. Operator 
Acq. Instrument 
Injection Date 

O2N2 
4/2/2018 3:20:48 PM 

Location 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

Inj Volume 
C:\HPCHEM\2\METHODS\O2-N2.M 
7/21/2017 1:57:30 PM 
C:\ON020813.M\ON020813.M 
11/11/2015 11:22:55 AM 
GC TCD 02 - N2 
Standard Info: 21.6% 02 76.6% N2 
standard 20% = 21.6% 02 76.6% N2 

ADC1 B, ADC1 (P:\O2_N2\ON040218\O2_N2023.D) 

23000-
I 

st_~.,. 
22000- 0 • 

g:j 0tt>· 

21000-~ 

Sorted By 
Calib. Data Modified 
Multiplier: 
Dilution: 

I 

5 
I 

10 

External Standard Report 
------- -

Signal 
5/10/2013 3:01:18 PM 

1.0000 
1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

I 

20 

-------1------1----------1----------1----------1--1------------------

-

2.220 MM 
3.430 W 

Totals : 

4592.54102 1.25937e-3 
7.92501e4 1.19675e-3 

5.78373 
94.84218 

100.62591 

02 
N2 

*** End of Report*** 

_.:D2 4/3/2018 7:39:29 AM 
. 002AS-320471-RT-233 348 of 612 

I 

25 

Page 

min 

1 of 1 



Data File P:\O2_N2\ON040218\O2_N2024.D 

Sample Name: 10928-3 

Acq. Operator 

Acq. Instrument 

Injection Date 
O2N2 

4/2/2018 3:26:33 PM 

Location 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Sample Info 

Inj Volume 

C:\HPCHEM\2\METHODS\O2-N2.M 

uV 

23000 

22000 

21000 

7/21/2017 1:57:30 PM 

C:\ON020813.M\ON020813.M 

11/11/2015 11:22:55 AM 

GC TCD 02 - N2 

Standard Info: 21.6% 02 76.6% N2 

standard 20% = 21.6% 02 76.6% N2 

ADC1 B, ADC1 (P:\O2_N2\ON040218\O2_N2024.D) 

N 

3 i~ 
~ .. , \ 
~ ,I \_ 

I l 

5 10 

External Standard Report 

Sorted By Signal 

Calib. Data Modified 

Multiplier: 

Dilution: 

5/10/2013 3:01:18 PM 

1.0000 

1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

15 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uV*s] Percent(%) 

Manually 

20 

-------1------1----------1----------1----------1--1------------------
2.223 MM 
3.424 W 

Totals : 

4719.42627 l.25937e-3 

7.87267e4 1.19675e-3 

5.94352 

94.21584 

100.15937 

02 
N2 

*** End of Report*** 

TCD2 4/3/2018 7:39:40 AM 
002AS-3204 71-RT-233 349 of 612 

-

J 
25 n ------

Page 1 of 1 -



Data File P:\O2_N2\ON040218\O2_N2025.D 
·"' ample Name: 10928-4 

fflillf 

~ 

-

,.., 

-
,... 

Acq. Operator 
Acq. Instrument 
Injection Date 

O2N2 
4/2/2018 3:32:15 PM 

Location 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

Inj Volume 
C:\HPCHEM\2\METHODS\O2-N2.M 
7/21/2017 1:57:30 PM 
C:\ON020813.M\ON020813.M 
11/11/2015 11:22:55 AM 
GC TCD 02 - N2 
Standard Info: 21.6% 02 76.6% N2 
standard 20% = 21.6% 02 76.6% N2 

ADC1 B, ADC1 {P:\O2_N2\ON040218\O2_N2025.D} 

23000-

22000- t~-L.~'), 
21000-"" __ ___,,_,f\_,__,__, _,, 

Sorted By 
Calib. Data Modified 
Multiplier: 
Dilution: 

I 

5 
I 

10 

External Standard Report 

Signal 
5/10/2013 3:01:18 PM 

1. 0000 
1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent{%) 

Manually 

I 

20 

- -------1------1----------1----------1----------1--1------------------
2.216 MM 
3.428 VV 

Totals : 

5038.19922 1.25937e-3 
7.81274e4 1.19675e-3 

6.34498 
93.49862 

99.84360 
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N2 
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8249 1: 502 II 6.24 4.12 1

, 0.56! 4 I, ~ 1.36 0.33 0.67j I 2.41 
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0.61i ____ : _____ i ___ ~-~~4--1-

~ 688~~------~- __ 1 ---+----3._8_4~ ____ 0_.2_01---I, ___ 5 ___ __,. __ M_7_4_----'---_ --Q.581 - 0~15: _____ 0_.3_1-+-: __ 0._3_1 ~-----~-- _ __,____2 __ .84 __ _ 
i 

I 
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t--------+1--- ~----'~----~,---+-------'---------------------+-----+-,---------------- ---~---------
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--------~----------+--- ---'----+-------- ----'---------+-

H20 ___ _ __,_ ______ St~a-nd_a_r_d-ln-j-ec-t-io_n_s __________ " -------~-------- -------- -~------ --------------1 ---- ----.-------.......... ---,-"'T"""8--------------~---, w 6112 · B Original Calibration currently calc. 
~,____ __ 6_1_10~: -- Area ug/ml C -Measured- ug/ml C 

Recove_ry_"-------+---­
% Avg.RF Calibration 

o 6113: 0 0 - --------~- ----+------,,-==--+----=--1---+------+-----f ---~-~ 
2.64E-04 

60 -.--------------------. 0>1----------t ------+------23_7_7_2,.___6_.5_6....,. ______________ _ 
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EXCELCHEM 
Environmental Labs 

1135 W Sunset Boulevard 
Suite.,_-\_ 

Rocklin, CA 9 5 7 65 
Phone# 916-543-4445 

Fax# 916-543-4449 

16 May 2018 

Russell Huffman 

Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

RE:MACT 

Work order number: 1804057 

ELAP Certificate No.: 2119 

Enclosed are the results of analyses for samples received by the laboratory on 04/06/18 12 :00. All Quality Control results are 

within acceptable limits except where noted as a case narrative. If you have any questions concerning this report, please feel free 

to contact the laboratory. 

Sincerely, 

John Somers, Lab Director 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Sample ID 

1000 3-29-18 U I 

0900 3-29-18 Ul 

1200 3-29-18 Ul 

0800 3-29-18 UI 

1100 3-29-18 U1 

1300 3-29-18 UI 

1600 3-29-18 Ul 

1400 3-29-18 Ul 

1800 3-29-18 Ul 

1700 3-29-18 Ul 

1500 3-29-18 Ul 

0800 3-27-18 U2 

1200 3-27-18 U2 

1100 3-28-18 U2 

1000 3-28-18 U2 

0900 3-28-18 U2 

0800 3-28-18 U2 

1300 3-27-18 U2 

0900 3-27-18 U2 

1000 3-27-18 U2 

1100 3-27-18 U2 

~ 2100 3-30-18 U1 

- 1600 3-30-18 UI 

1900 3-30-18 U1 

1700 3-30-18 Ul 

1500 3-30-18 Ul 

1800 3-30-18 Ul 

2000 3-30-18 Ul 

iW 
Excelchem Environmental Lah. 

.. 
Laboratory Representative 

---~ 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number [none] 

Project Manager Russell Huffman 

ANALYTICAL REPORT FOR SAMPLES 

Laboratory ID Matrix 

1804057-01 Wood 

1804057-02 Wood 

1804057-03 Wood 

1804057-04 Wood 

1804057-05 Wood 

1804057-06 Wood 

1804057-07 Wood 

1804057-08 Wood 

1804057-09 Wood 

1804057-10 Wood 

1804057-11 Wood 

1804057-12 Wood 

I 804057-13 Wood 

1804057-14 Wood 

1804057-15 Wood 

1804057-16 Wood 

1804057-17 Wood 

1804057-18 Wood 

1804057-19 Wood 

1804057-20 Wood 

1804057-21 Wood 

1804057-22 Wood 

1804057-23 Wood 

1804057-24 Wood 

1804057-25 Wood 

1804057-26 Wood 

1804057-27 Wood 

1804057-28 Wood 

Date Sampled 

03/29/18 10:00 

03/29/18 09:00 

03/29/18 12:00 

03/29/18 08:00 

03/29/18 11 :00 

03/29/18 13:00 

03/29/18 16:00 

03/29/18 14:00 

03/29/18 18:00 

03/29/1817:00 

03/29/18 15:00 

03/27/18 08:00 

03/27/18 12:00 

03/28/18 11 :00 

03/28/18 10:00 

03/28/18 09:00 

03/28/18 08:00 

03/27/18 13:00 

03/27 /18 09:00 

03/27/18 10:00 

03/27/18 11:00 

03/30/1821 :00 

03/30/18 16:00 

03/30/ I 8 19:00 

03/30/18 17:00 

03/30/18 15:00 

03/30/ 18 18 :00 

03/30/18 20:00 

Date Reported: 

05/16/1811:05 

Date Received 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12 00 

04/06/18 12 00 

04/06/18 12:00 

04/06/18 12:00 

04/06/1812 00 

04/06/18 12 00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

04/06/18 12:00 

The results in this report apply lo the samples analyzed in accordance with 1he chain of 

c11s10dy document. This analytical report mus/ be reproduced in its entirely. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Excelchem Environmental I ,ah 

Laboratory Representative 

LliiillSo,::: .......... 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number 

Project Manager: 

MACT 

[none] 

Russell Huffman 

Date Reported: 

05/ 16/18 11:05 

The results in 1his report appZv lo the samples analyzed in accordance with the chain of 

custody document. This analytical report mus/ be reproduced in its enlirely. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.153 

Water-Solule Chlorine 0.0300 
Water-Insoluble Chlorine 0.124 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0480 
Gross Calorific Value 7340 
Gross Calorific Value (dry) 9060 

Ion Chromatography 

Chloride 0.11 

Total Recoverable Metals 

Mercury 0.036 
Potassium 3330 

Sodium 701 

ASTM E871-82 

Moisture 19.0 

ASTM E1755-01 

Ash 10.9 

Ultimate Analysis 

Moisture 20.0 
Ash 10.9 

Oxygen 41.3 
Sulfur 0.04 

Excelchern Environmental I ,ah 

a a-

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project MACT 

Project Number: [none] Date Reported 

Project Manager Russell Huffman 05/16/18 I 1:05 

1000 3-29-18 U1 
1804057-01 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0163 04/18/18 04/18/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA6010B 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM El755-0l 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.009 A\D0163 04/18/18 04/18/18 EPA300.0 

The results in this reporl appzv /0 the samples analyzed in accordance with the chain of 
rnstody document. This anaZvtica/ report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 
0/o Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental Lah. 

Laboratory Representative 

Result 

40.22 

7.09 

0.48 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1000 3-29-18 U1 
1804057-01 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported 

05/ l 6/18 11:05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in this reporl apply to lhe samples analyzed in accordance with 1he chain of 

c11s1ody documenl. This ana~vtical reporl mus/ be reproduced in ils entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

-
Analyte Result 

Fuels 

Total Chlorine 0.175 
Water-Solule Chlorine 0.0240 
Water-Insoluble Chlorine 0.151 

*** DEFAULT GENERAL METHOD*** 
Hydrochloric acid (HCI) 0.0630 
Gross Calorific Value 6670 
Gross Calorific Value (dry) 8590 

Ion Chromatography 

Chloride 0.09 

Total Recoverable Metals 

Mercury 0.270 
Potassium 3980 
Sodium 772 

ASTM E871-82 

Moisture 22.4 

ASTM El755-01 

Ash 16.7 

Ultimate Analysis 

Moisture 22.4 
Ash 16.7 
Oxygen 44.0 
Sulfur 0.07 

-

... 
-

Excelchem Environmental l ,ah 

... ........ 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11:05 

0900 3-29-18 U1 
1804057-02 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 
1000 

0.03 % A\D0163 04/18/18 04/18/18 EPA300.0 

0.016 mg/kg A\D0086 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0084 04/11/18 04/12/18 EPA6010B 

200 

0.l00 % A\00205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0I00 ASTM El755-01 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 
0.009 A\D0163 04/18/18 04/18/18 EPA300.0 

The results in this repor/ app~v to 1he samples analyzed in accordance wilh the chain of 
cusrody doc11mcn1. This ana(vtical report must be reproduced in its entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental Lah. 

Laboratory Representative 

Result 

31.75 

6.63 

0.89 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

0900 3-29-18 U1 
1804057-02 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11 :05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in 1his report app(v 10 the samples analyzed in accordance with the chain of 

custody document. This analy1ical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

-
Analyte Result 

Fuels 

Total Chlorine 0.159 

Water-Solule Chlorine 0.0310 

Water-Insoluble Chlorine 0.128 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0610 

Gross Calorific Value 7170 

Gross Calorific Value (dry) 8880 

Ion Chromatography 

Chloride 0.09 

Total Recoverable Metals 

Mercury 0.052 

Potassium 4400 

Sodium 796 

ASTM E871-82 

Moisture 19.2 

ASTM El 755-01 

Ash 11.7 

Ultimate Analysis 

Moisture 19.2 

Ash 11.7 

Oxygen 30.5 

Sulfur 0.06 

418 

Fxcelchem Environmental Lah 

---CJ. )t, ......... 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number [none] Date Reported: 

Project Manager: Russell Huffman 05/16/18 11:05 

1200 3-29-18 U1 
1804057-03 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration of HCL 

l000 BTU/Lb 04130/18 ASTM E870-82 

1000 

0 03 % A\D0163 04/18/18 04/18/18 EPA.300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA.60108 

20.0 

0.100 % A\D0205 04117/18 04/30/18 ASTM E871-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E1755-01 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.01 A\D0163 04/18/18 04/18/18 EPA.300.0 

The results in 1his report appZv /0 the samples analyzed in accordance with the chain of 

custody dornment. This analytical reporl must be ,-eproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

%Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

%Nitrogen 

Excelchem Environmental Lah 

Laboratory Representative 

Result 

48.12 

8.65 

0.88 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1200 3-29-18 U1 
1804057-03 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 1105 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in this report app~v to the samples analyzed in accordance with 1he chain of 

custody document. This ana~vtical report must be reproduced in ils entirety. 
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- Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.162 

Water-Solule Chlorine 0.0240 

Water-Insoluble Chlorine 0.137 

- *** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0520 

Gross Calorific Value 7010 

Gross Calorific Value (dry) 8880 

Ion Chromatography 

Chloride 0.07 

Total Recoverable Metals 

Mercury 0.088 

Potassium 3080 

Sodium 654 

ASTM E871-82 

Moisture 21.l 

ASTM E1755-01 

Ash 10.1 

Ultimate Analysis 

Moisture 21.1 

Ash 10.1 

Oxygen 46.7 

Sulfur 0.05 

-
Excelchem Environmental I .ah. 

..... ---...... 

Laboratory Representative 

002AS-3204 71-RT-233 ... 

Excelchem Environmental Labs 

Project MACT 

Project Number: [none] Date Reported: 

Project Manager: Russell Huffman 05/16/18 11:05 

0800 3-29-18 U 1 
1804057-04 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration of HCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0163 04/18/18 04/18/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA6010B 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E87l-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E 1755-0 I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.009 A\D0163 04/18/18 04/18/18 EPA300.0 

The results in this repor/ apply to the samples analrzed in accordance wilh the chain of 

rnsrody documenl. This analytical report mus/ be reproduced in its enrirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 
0/o Hydrogen 

% Nitrogen 

% Nitrogen 

Fxcelchem Environmental Lah. 

Laboratory Representative 

Result 

35.58 

6.68 

0.91 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

0800 3-29-18 Ul 
1804057-04 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05111/18 

05111118 

05111/18 

Date Reported: 

05/ l 6/l 8 11:05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The resuhs in lhis report apply IO the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

-
Analyte Result 

Fuels 

Total Chlorine 0.186 
Water-Solule Chlorine 0.0310 

Water-Insoluble Chlorine 0.156 

- *** DEFAULT GENERAL METHOD*** 

Hydrochloric acid (HCI) 0.0390 

Gross Calorific Value 6580 

Gross Calorific Value (dry) 8340 

Ion Chromatography 

Chloride 0.06 

Total Recoverable Metals 

Mercury 0.044 

Potassium 3610 

Sodium 675 

ASTM E871-82 

Moisture 21.2 

ASTM E1755-01 

Ash 14.6 

Ultimate Analysis 

Moisture 21.2 

Ash 14.6 

Oxygen 42.5 

Sulfur 0.08 

.. 

Excelchem Environmental Lah .. 

- Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 

Project Manager: Russell Huffman 05/16/18 11:05 

1100 3-29-18 U1 
1804057-05 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0163 04/18/18 04/18/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA6010B 

20.0 

0.100 % A\00205 04/17/18 04/30/18 ASTM E87 l-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM El755-0l 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.009 A\D0163 04/18/18 04/18/18 EPA300.0 

The results in 1his report app(i,· to the samples analyzed in accordance wilh the chain of 
c11s1ody dornment. This analytical repor! must be reproduced in ifs entirety. 
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Desert View Power 

62300 Gene Wei mas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

0/o Nitrogen 

%Nitrogen 

Excelchem Environmental Lah. 

Laboratory Representative 

Result 

35.26 

6.78 

0.83 

..... .,._ 

002AS-3204 71-RT-233 

Excelcbem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1100 3-29-18 U1 
1804057-05 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported 

05/ l 6/l 8 11 :05 

Method Notes 

% Carbon 

%Hydrogen 

% Nitrogen 

The results in this report apply 10 the samples analyzed in accordance with 1he chain of 

custody document. This analytical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.163 
Water-Solule Chlorine 0.0310 
Water-Insoluble Chlorine 0.132 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0550 
Gross Calorific Value 7140 
Gross Calorific Value (dry) 8870 

Ion Chromatography 

Chloride 0.o7 

Total Recoverable Metals 

Mercury 0.036 
Potassium 3550 
Sodium 789 

ASTM E871-82 

Moisture 19.6 

ASTM E1755-01 

Ash 12.2 

Ultimate Analysis 

..... Moisture 19.6 
Ash 12.2 
Oxygen 44.0 
Sulfur 0.07 

.. 
Fxcelchem Environmental Lah. 

c:r---- Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11:05 

1300 3-29-18 U1 
1804057-06 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/)8/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

003 % A\D0163 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA60JOB 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E1755-0l 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.01 A\D0163 04/18/18 04/19/18 EPA300.0 

The results in lhis report app~v IO the samples analyzed in accordance with the chain of 
custody document. This ana~vtica/ report must be reproduced in ils entirely. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental I .ah 

Laboratory Representative 

Result 

37.95 

5.12 

0.62 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager 

MACT 

[none] 

Russell Huffman 

1300 3-29-18 U1 
1804057-06 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11:05 

Method Notes 

% Carbon 

%Hydrogen 

% Nitrogen 

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This ana(vtical report mus/ be repl'Oduced in its entirety. 
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Desert View Power 

62300 Gene Wei mas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.159 
Water-Solule Chlorine 0.0520 
Water-Insoluble Chlorine 0.107 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0490 
Gross Calorific Value 6800 
Gross Calorific Value (dry) 8480 

Ion Chromatography 

Chloride 0.06 

Total Recoverable Metals 

Mercury 0.064 
Potassium 3210 
Sodium 566 - ASTM E871-82 

Moisture 19.8 

ASTM El 755-01 

Ash 13.8 

Ultimate Analysis 

Moisture 19.8 
Ash 13.8 
Oxygen 40.2 
Sulfur 0.10 

-
Excel chem Environmental I ,ab 

.. 
Laboratory Representative - 002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11:05 

1600 3-29-18 U1 
1804057-07 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% AID0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\00210 05/01/18 Concentration of HCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\00163 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg AID0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA60108 

20.0 

0.100 % AID0205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % AID0205 04/30/18 ASTM E 1755-01 

0.100 % AID0205 04/30/18 ASTM E870-82 

0.0100 ASTM EI 755-0 I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 
0.01 A\D0163 04/18/18 04/19/18 EPA300.0 

The results in 1his reporl appZv lo the samples analyzed in accordance with 1he chain of 
cusrody document. 1his ana~vlical reporr mus, be reproduced in ils emirery . 

Page 15 of68 

388 of 612 



Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental Lab 

Laboratory Representative 

Result 

38.68 

6.72 

0.54 

--~ 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1600 3-29-18 Ul 
1804057-07 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none}' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported 

05/16/18 11 :05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in this report app(v to the samples analyzed in accordance with the chain of 

custody documenl. This analytical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.154 
Water-Solule Chlorine 0.0240 
Water-Insoluble Chlorine 0.130 

*** DEFAULT GENERAL METHOD*** 
Hydrochloric acid (HCI) 0.0230 
Gross Calorific Value 6780 
Gross Calorific Value (dry} 8810 - Ion Chromatography 

Chloride 0.09 

Total Recoverable Metals 

Mercury 0.057 
Potassium 3330 
Sodium 655 

ASTM E871-82 

Moisture 23.0 

ASTM E1755-01 

Ash 9.20 

Ultimate Analysis 

Moisture 23.0 
Ash 9.20 
Oxygen 46.0 
Sulfur 0.10 

--

Excelchem Environmental T .ah 

.. .... 

Laboratory Representative 

002AS-3204 71-RT-233 .. 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11:05 

1400 3-29-18 Ul 
1804057-08 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0163 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg AID0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA60108 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E87l-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E 1755-0 I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

O.oI AID0163 04/18/ 18 04/19/18 EPA300.0 

The results in this reporl appZv to the samples analyzed in accordance with the chain of 
custody document. This analytical report musr be reproduced in its entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

¾ Carbon 

% Carbon 

¾ Hydrogen 

% Hydrogen 

¾ Nitrogen 
0/o Nitrogen 

Fxcelchem Environmental Lah. 

Laboratory Representative 

Result 

36.67 

7.09 

0.95 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1400 3-29-18 U1 
1804057-08 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported 

05/16/18 11:05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in this reporl app~v LO 1he samples analyzed in accordance with 1he chain of 

ws1ody documenl. This analytical reporl must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.174 
Water-Solule Chlorine 0.0290 
Water-Insoluble Chlorine 0.145 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0500 
Gross Calorific Value 7100 
Gross Calorific Value (dry) 8970 

Ion Chromatography 

Chloride 0.07 

Total Recoverable Metals 

Mercury 0.020 
Potassium 3680 
Sodium 863 

ASTM E871-82 

Moisture 20.9 

ASTM El755-01 

Ash 9.89 

Ultimate Analysis 

Moisture 20.9 
Ash 9.89 
Oxygen 42.9 
Sulfur 0.08 

Excelchem Environmental Lah 

.. .... 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 ll :05 

1800 3-29-18 U1 
1804057-09 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D02IO 05/01/18 Concentration of HCL 
1000 BTU/Lb 04/30/18 ASTM E870-82 
1000 

0.03 % A\D0163 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 
20.0 A\00080 04/11/18 04/12/18 EPA60108 
20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM £871-82 

0.0100 % A\D0205 04/30/18 ASTM E 1755-0 I 

0 100 % A\D0205 04/30/18 ASTM £870-82 
0.0100 ASTM E 1755-0 I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 
0.009 A\00163 04/18/18 04/19/18 EPA300.0 

The results in this report app(v to the samples analyzed in accordance with the chain of 
custody document. This analytical report mus/ be reproduced in ils entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

¾ Carbon 
0/o Carbon 

¾ Hydrogen 

¾ Hydrogen 

¾ Nitrogen 

¾ Nitrogen 

F:xcelchem Environmental Lah 

Laboratory Representative 

Result 

40.06 

6.43 

0.6 

........... 

002AS-3204 71-RT -233 

Excelchem Environmental Labs 

Project: 

Project Number 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1800 3-29-18 U1 
1804057-09 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none)' 

'[none)' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11118 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11:05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in this reporl apply Jo Jhe samples analyzed in accordance with Jhe chain of 

custody document. This ana/_Wical report mus/ be reproduced in ifs enlirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.179 
Water-Solule Chlorine 0.0270 
Water-Insoluble Chlorine 0.152 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0350 
Gross Calorific Value 7030 
Gross Calorific Value (dry) 8870 

Ion Chromatography 

Chloride 0.06 

Total Recoverable Metals 

Mercury 0.074 
Potassium 1800 
Sodium 649 

ASTM E871-82 

Moisture 20.7 

ASTM El 755-01 

Ash 11.5 

Ultimate Analysis 

Moisture 20.7 
Ash 11.5 
Oxygen 43.9 
Sulfur 0.07 

Fxcelchem Environmental Lah. 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number [none] Date Reported 
Project Manager: Russell Huffman 05/ 16/18 11 :05 

1700 3-29-18 U1 
1804057-10 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D02 I0 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration of HCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0l63 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg AID0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA60l0B 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0I 

0.100 % AID0205 04/30/18 ASTM E870-82 

0.0100 ASTM El755-0I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.009 A\D0163 04/18/18 04/19/18 EPA300.0 

The results in 1his report apply 10 1he samples analyzed in accordance with 1he chain of 
custody document. This anaZvtical report must be reproduced in its entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

%Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental Lah. 

Laboratory Representative 

Result 

37.71 

6.25 

0.6 

... ........ 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project 

Project Number 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1700 3-29-18 Ul 
1804057-10 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11:05 

Method Notes 

% Carbon 

%Hydrogen 

% Nitrogen 

The results in this report apply lO the samples analyzed in accordance with the chain of 

cusrody documenr. This analytical report must be reproduced in irs entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

- Analyte Result 

Fuels - Total Chlorine 0.180 
Water-Solule Chlorine 0.0300 .. Water-Insoluble Chlorine 0.150 .. *** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0230 
Gross Calorific Value 5890 
Gross Calorific Value (dry) 7670 - Ion Chromatography 

Chloride 0.09 

Total Recoverable Metals - Mercury 0.036 
Potassium 1630 
Sodium 593 

ASTM E871-82 - Moisture 23.3 

ASTM E 1755-01 

Ash 11.8 - Ultimate Analysis 

Moisture 23.3 
Ash 11.8 
Oxygen 45.8 
Sulfur 0.10 

-

Excelchem Environmental Lah -- .. ,.___ 

- Laboratory Representative 

002AS-3204 71-RT-233 .. 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11 :05 

1500 3-29-18 U1 
1804057-11 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyz.ed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\00163 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\00080 04/11/18 04/12/18 EPA60108 

20.0 

0.100 % A\00205 04/17/18 04/30/18 ASTM E87l-82 

0.0100 % A\D0205 04/30/18 ASTM £1755-01 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E 1755-0 I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0009 A\D0163 04/18/18 04/19/18 EPA 300.0 

The results in this report app~v to the samples analyzed in accordance with the chain of 
c11s10dy document. This analytical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchern Environmental Lab. 

Laboratory Representative 

Result 

34.49 

7.17 

0.66 

.. .,,._ 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1500 3-29-18 Ul 
1804057-11 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'{none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 ll:05 

Method Notes 

%Carbon 

% Hydrogen 

% Nitrogen 

The results in lhis report apply to the samples analyzed in accordance with the chain of 

custody document. This ana(i·tical report must be l'eproduced in its entirety. 
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lillill1li Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels - Total Chlorine 0.164 
Water-Solule Chlorine 0.0310 
Water-Insoluble Chlorine 0.133 

- *** DEFAULT GENERAL METHOD*** 
Hydrochloric acid (HCI) 0.0760 
Gross Calorific Value 7050 
Gross Calorific Value (dry) 8630 - Jon Chromatography 

Chloride 0.07 

Total Recoverable Metals 

Mercury 0.057 
Potassium 1800 
Sodium 607 

ASTM E871-82 

Moisture 18.4 

ASTM E1755-01 

Ash 13.0 

Ultimate Analysis 

Moisture 18.4 
Ash 13.0 
Oxygen 42.9 
Sulfur 0.06 

-

-
Excelchem Environmental Lah --- Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11:05 

0800 3-27-18 U2 
1804057-12 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTME776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 
1000 BTU/Lb 04/30/18 ASTM E870-82 
1000 

0.03 % A\D0l63 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA60l0B 

20.0 

0.100 % AID0205 04/17/18 04/30/18 ASTM E87 l-82 

0.0100 % AID0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E1755-0I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 
0.01 A\D0163 04/18/18 04/19/18 EPA300.0 

The results in this report app~v to the samples analyzed in accordance with the chain of 
c11s1ody document. This analytical report mus/ be repl'Oduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Fxcelchem Environmental I ,ah. 

Laboratory Representative 

Result 

36.72 

6.42 

0.83 

~ 

002AS-320471-RT-233 

Excelchem Environmental Labs 

Project 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

0800 3-27-18 U2 
1804057-12 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11:05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in this report appl_v to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be repl'Oduced in its en1irety. 
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Desert View Power 

62300 Gene Welmas 

,,. Mecca, CA 92254 

-
- Analyte Result 

Fuels - Total Chlorine 0.139 
Water-Solule Chlorine 0.0210 
Water-Insoluble Chlorine 0.117 

- *** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0770 
Gross Calorific Value 7010 
Gross Calorific Value (dry) 8240 

Ion Chromatography 

Chloride O.o7 - Total Recoverable Metals .. Mercury 0.071 
Potassium 1970 
Sodium 575 

ASTM E871-82 - Moisture 14.8 

ASTM E 1755-01 

Ash 19.4 

Ultimate Analysis 

Moisture 14.8 
Ash 19.4 
Oxygen 34.6 
Sulfur 0.05 -

-
-
.. Excelchem Environmental Lah 

-.. 
Laboratory Representative - 002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported 
Project Manager: Russell Huffman 05/16/1811 :05 

1200 3-27-18 U2 
1804057-13 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D02IO 05/01/18 Concentration ofHCL 
1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.02 % A\DOl63 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\00080 04/11/18 04112/18 EPA6010B 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E87 l-82 

0.0100 % A\00205 04/30/18 ASTM El755-0I 

0.100 % A\D0205 04/30/18 ASTM E870-82 
0.0100 ASTM El755-0I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 
0.007 A\D0163 04/18/18 04/19/18 EPA300.0 

The results in 1his report apply /0 lhe samples analyzed in accordanu with the chain of 
cuswdy documenl. This ana(vtical reporl mus/ be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

%Nitrogen 

Fxcelchem Environmental Lah. 

Laboratory Representative 

Result 

39.19 

6.16 

0.66 

............. 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1200 3-27-18 U2 
1804057-13 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'(none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11 :05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.169 
Water-Solule Chlorine 0.0340 
Water-Insoluble Chlorine 0.135 

- *** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.114 
Gross Calorific Value 7380 
Gross Calorific Value (dry) 8960 

Jon Chromatography 

Chloride 0.08 - Total Recoverable Metals - Mercury 0.048 
Potassium 3580 
Sodium 762 

ASTM E871-82 

Moisture 17.6 

ASTM E1755-01 

Ash 11.1 

Ultimate Analysis 

Moisture 17.6 
Ash 11. I 
Oxygen 41.6 
Sulfur 0.06 

--

-
Excelchem Environmental Lah. -

... 
Laboratory Representative - 002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/l 8 II :05 

1100 3-28-18 U2 
1804057-14 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyz.ed Method Notes 

% AID0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration of HCL 
1000 BTU/Lb 04/30/18 ASTM E870-82 
1000 

0.03 % A\D0\63 04/18/ I 8 04/19/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 AID0080 04/11/18 04/12/18 EPA6010B 
20.0 

0.100 % AID0205 04/17118 04/30/18 ASTM E871-82 

0.0100 % AID0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 
0.0100 ASTM El755-01 

25.0 AID0210 04/18/18 05/14/18 Oxygen by Difference 
0.009 AID0163 04/18/18 04/19/18 EPA 300.0 

The results in lhis reporl appZv to the samples analyzed in accordance with the chain of 
custody document. This analy1ica/ report must be reproduced in its emirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental I ,ab 

Laboratory Representative 

Result 

39.72 

7.16 

0.42 

.......... 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1100 3-28-18 U2 
1804057-14 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11 :05 

Method Notes 

%Carbon 

% Hydrogen 

% Nitrogen 

The results in this report apply to 1he samples analyzed in accordance with the chain of 

custody document. This analylical report must be reproduced in its entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels-

Total Chlorine 0.208 
Water-Solule Chlorine 0.0310 
Water-Insoluble Chlorine 0.177 

*** DEFAULT GENERAL METHOD *** 
Rydrochloric acid (HCI) 0.104 
Gross Calorific Value 7620 
Gross Calorific Value (dry) 9040 

Ion Chromatography 

Chloride 0.08 

Total Recoverable Metals 

Mercury 0.041 
Potassium 2590 
Sodium 551 

ASTM E871-82 

Moisture 15.7 

ASTM E1755-01 

Ash 10.5 

Ultimate Analysis 

Moisture 15.7 
Ash 10.5 
Oxygen 40.9 
Sulfur 0.08 

-
-
!Mt 

Excelchem Environmental Lah 

............. 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/ I 6/18 11:05 

1000 3-28-18 U2 
1804057-15 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyz.ed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 
1000 BTU/Lb 04/30/18 ASTM E870-82 
1000 

0.03 % A\DOl63 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 
20.0 A\D0080 04/11/18 04/12/18 EPA60IOB 
20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % A\D0205 04/30/18 ASTM El 755-01 

0100 % A\D0205 04/30/18 ASTM E870-82 
0.0100 ASTM E 1755-0 I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 
0.01 A\D0163 04/18/18 04/19/18 EPA300.0 

The results in this report appZv 10 the samples analyzed in accordance with 1he chain of 
c11s1ody documenl. This analy1ical report mus/ be reproduced in its enlirely . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

¾ Carbon 

% Carbon 

¾ Hydrogen 

% Hydrogen 

¾ Nitrogen 

% Nitrogen 

Excelchem Environmental Lah 

Laboratory Representative 

Result 

41.11 

6.94 

0.47 

..... ....... 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1000 3-28-18 U2 
1804057-15 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11:05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The resulls in this report apply to the samples analy::ed in accordance with the chain of 

custody doc11ment. This analytical report mus/ be reproduced in ils entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.198 
Water-Solute Chlorine 0.0220 
Water-Insoluble Chlorine 0.175 

- *** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0430 
Gross Calorific Value 7490 
Gross Calorific Value (dry) 8740 

Ion Chromatography 

Chloride 0.09 

Total Recoverable Metals - Mercury 0.082 
Potassium 3930 
Sodium 547 

ASTM E871-82 

Moisture 14.3 

ASTM E1755-01 

Ash 14.5 - Ultimate Analysis 

Moisture 14.3 
Ash 14.5 
Oxygen 37.8 
Sulfur 0.05 

111111 

""" 
Fxcelchem Environmental Lah. 

.. .. 
Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11 :05 

0900 3-28-18 U2 
1804057-16 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0163 04/18/18 04/19/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA60108 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E1755-0I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.009 A\D0163 04/18/18 04/19/18 EPA300.0 

The results in this report apply to 1he samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety . 
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Desert View Power 

62300 Gene Wei mas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental Lah 

Laboratory Representative 

Result 

41.55 

5.64 

0.44 

..... ,,..._ 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

0900 3-28-18 U2 
1804057-16 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'(none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11 :05 

Method Notes 

%Carbon 

% Hydrogen 

% Nitrogen 

The results in this reporl app~v to the samples analyzed in accordance with the chain of 

custody document. This analytical reporl must be reproduced in ils entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels - Total Chlorine 0.199 
Water-Solule Chlorine 0.0410 
Water-Insoluble Chlorine 0.157 .. *** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0950 
Gross Calorific Value 7510 
Gross Calorific Value (dry) 8820 

Ion Chromatography 

Chloride 0.08 

Total Recoverable Metals - Mercury 0.084 
Potassium 4390 
Sodium 689 

ASTM E871-82 

Moisture 14.9 

ASTM E1755-01 

Ash 16.0 

Ultimate Analysis 

Moisture 14.9 
Ash 16.0 
Oxygen 36.8 
Sulfur 0.09 

-

Excelchem Environmental Lah 

► 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11:05 

0800 3-28-18 U2 
1804057-17 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/ 18/18 05/03/18 ASTM E776 

mg/kg A\00210 05/01/18 Concentration ofHCL 
1000 BTU/Lb 04/30/18 ASTM E870-82 
1000 

0 02 % A\D0l64 04/20/18 04/24/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 
20.0 A\D0080 04/11/18 04/12/18 EPA60108 
20.0 

0.100 % A\D0205 04/17/18 04/30/!8 ASTM E87l-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 
0.0100 ASTM El755-01 

25.0 A\D02I0 04/18/18 05/14/18 Oxygen by Difference 
0.008 A\D0164 04/20/18 04/24/18 EPA300.0 

The results in 1his reporl apply to the samples anal)'zed in accordance with 1he chain of 
custody documenl. This analytical reporl must be repl'Oduced in ifs entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

%Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Fxcelchem Environmental I ,ah 

Laboratory Representative 

Result 

39.57 

6.96 

0.62 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

0800 3-28-18 U2 
1804057-17 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11:05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in this report apply to the samples analyzed in accordance with 1he chain of 

c11stody document. This ana(vtical reporl must be reproduced in ils entirety. 
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Excelchem Environmental Labs 

Desert View Power Project: MACT 
62300 Gene Welmas Project Number: [none] Date Reported: 
Mecca, CA 92254 Project Manager: Russell Huffman 05/16/18 11:05 

1300 3-27-18 U2 
1804057-18 (Wood) 

Reporting Date Date Analyte Result Limit Units Batch Prepared Analyz.ed Method Notes 

Fuels 

Total Chlorine 0.159 % A\D0210 04/18/18 05/03/18 ASTM E776 
Water-Solule Cblorine 0.0270 
Water-Insoluble Chlorine 0.132 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0420 mg/kg A\D0210 05/01/18 Concentration ofHCL 
Gross Calorific Value 7700 1000 BTU/Lb 04/30/18 ASTM E870-82 
Gross Calorific Value (dry) 9080 1000 

Ion Chromatography 

Chloride 0.08 0.03 % A\D0164 04/20/18 04/24/18 EPA300.0 

Total Recoverable Metals 

Mercury 0.025 0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 
Potassium 3410 20.0 AID0080 04/1 \/18 04/12/18 EPA60!08 
Sodium 774 20.0 

ASTM E871-82 

Moisture 15.2 0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

ASTM E1755-01 

Ash 13.5 0.0100 % A\D0205 04/30/18 ASTM E 1755-0 l 
Ultimate Analysis 

Moisture 15.2 0.100 % A\D0205 04/30/18 ASTM E870-82 
Ash 13.5 0.0100 ASTM El755-0l 
Oxygen 39.9 25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 
Sulfur 0.09 0.01 AIDOl64 04/20/18 04/24/18 EPA300.0 

Excelchem Environmental I ,ah The resulls in 1his reporl app(l' 10 the samples analyzed in accordance with the chain of 
custody document. This analytical report must be ,-epl'oduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 
0/o Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental Lah. 

Laboratory Representative 

Result 

38.99 

6.83 

0.7 

.......... 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1300 3-27-18 U2 
1804057-18 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11:05 

Method Notes 

% Carbon 

% Hydrogen 

%Nitrogen 

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This ana(vtical report must be reproduced in its entirety . 

Page 38 of68 

411 of 612 

""'4f: 

l!lllll 

-



- Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.159 
Water-Solule Chlorine 0.0230 

Water-Insoluble Chlorine 0.136 

*** DEFAULT GENERAL METHOD*** 

Hydrochloric acid (HCI) 0.104 

Gross Calorific Value 7250 

Gross Calorific Value (dry) 8680 

Ion Chromatography 

Chloride 0.08 

Total Recoverable Metals 

Mercury 0.110 

Potassium 3640 

Sodium 724 

ASTM E871-82 

Moisture 16.6 

ASTM E1755-0l 

Ash 16.6 

Ultimate Analysis 

Moisture 16.6 
Ash 16.6 

Oxygen 37.3 

Sulfur 0.10 

Excelchem Environmental Lab 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported· 

Project Manager: Russell Huffman 05/ 16/1 8 11:05 

0900 3-27-18 U2 
1804057-19 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% AID0210 04/18/18 05/03/18 ASTM E776 

mg/kg AID02l0 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % AID0164 04/20/18 04/24/18 EPA300.0 

0.016 mg/kg AID0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA60IOB 

20.0 

0.100 % AID0205 04/17/18 04/30/18 ASTM E87 l-82 

0.0100 % A\D0205 04/30/ 18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E1755-0l 

25.0 A\00210 04/18/18 05/14/18 Oxygen by Difference 

0.009 A\D0l64 04/20/18 04/24/18 EPA300.0 

The results in lhis report apply to the samples analyzed in accordance with the chain of 

cus10dy document. This analytical report must be reproduced in its eniirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental Lah 

Laboratory Representative 

Result 

38.45 

6.82 

0.66 

.. ,,.....,.. 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

0900 3-27-18 U2 
1804057-19 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/1I /I 8 

05/11/18 

05/11/18 

Date Reported: 

05/16/1811:05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The resu/Js in !his report app~v to the samples analyzed in accordance wilh the chain of 

custody document. This analy1ica/ report must be reproduced in its entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0770 

Gross Calorific Value 7960 

Gross Calorific Value (dry) 9270 

Ion Chromatography 

Chloride 0.08 

Total Recoverable Metals 

Mercury 0.050 

Potassium 3710 

Sodium 722 

ASTM E871-82 

Moisture 14.1 

ASTM El 755-01 

Ash 13.I 

Ultimate Analysis 

Moisture 14.1 
Ash 13.l 

Oxygen 40.0 
Sulfur 0.10 

% Carbon 

% Carbon 39.27 

Excelchem Environmental I ,ah 

........... 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1000 3-27-18 U2 
1804057-20 (Wood) 

Reporting 
Limit 

1000 

1000 

0.03 

0.016 

20.0 

20.0 

0100 

0.0100 

0.100 

0.0100 

25.0 

0.01 

Units Batch 

mg/kg A\D0210 

BTU/Lb 

% A\00164 

mg/kg A\D0085 

A\D0080 

% A\D0205 

% A\D0205 

% A\D0205 

A\00210 

A\D0l64 

% '[none]' 

Date 
Prepared 

04/18/18 

04/20/18 

04/12/18 

04/11/18 

04/17/18 

04/18/18 

04/20/18 

03/29/18 

Date 
Analyzed 

05/01/18 

04/30/18 

04/24/18 

04/12/18 

04/12/18 

04/30/18 

04/30/18 

04/30/18 

05/14/18 

04/24/18 

05/11/18 

Date Reported 

05/16/18 11 :05 

Method Notes 

Concentration ofHCL 

ASTM E870-82 

EPA300.0 

EPA 7471A 

EPA6010B 

ASTM E871-82 

ASTM El755-0l 

ASTM E870-82 

ASTM E1755-0I 

Oxygen by Difference 

EPA 300.0 

% Carbon 

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This anaZvtical reporl must be reproduced in ils entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Hydrogen 

% Hydrogen 

% Nitrogen 

%Nitrogen 

Excelchem Environmental Lah 

Laboratory Representative 

Result 

6.84 

0.7 

.. ... 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1000 3-27-18 U2 
1804057-20 (Wood) 

Reporting 
Limit Units 

% 

% 

Batch 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyz.ed 

05/11/18 

05/11/18 

Date Reported: 

05/16/1811:05 

Method Notes 

% Hydrogen 

% Nitrogen 

The results in lhis report apply to 1he samples analyzed in accordance with lhe chain of 

cuslody document. This analy1ical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

-
Analyte Result 

Fuels 

Total Chlorine 0.125 
Water-Solule Chlorine 0.0260 
Water-Insoluble Chlorine 0.0990 

*** DEFAULT GENERAL METHOD*** 

Hydrochloric acid (HCI) 0.0980 
Gross Calorific Value 5870 
Gross Calorific Value (dry) 6700 

Ion Chromatography 

Chloride 0.08 

Total Recoverable Metals 

Mercury 0.110 
Potassium 3500 
Sodium 616 

ASTM E871-82 

Moisture 12.4 

ASTM El755-0l 

Ash 23.2 

Ultimate Analysis 

Moisture 12.4 
Ash 23.2 
Oxygen 30.3 
Sulfur 0.06 

-

-
iW 

-
Excel chem Environmental I ,ah 

. .... 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11 :05 

1100 3-27-18 U2 
1804057-21 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyz.ed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.02 % A\D0164 04/20/18 04/24/18 EPA300.0 

0.016 mg/kg A\D0085 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0080 04/11/18 04/12/18 EPA6010B 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0I 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E 1755-01 

25.0 A\00210 04/18/18 05/14/18 Oxygen by Difference 

0.008 A\D0164 04/20/18 04/24/18 EPA300.0 

The resul1s in this report apply to the samples ana~r:ed in accordance with 1he chain of 
custody document. This analytical report must be reproduced in its entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Fxcelchem Environmental Lah 

Laboratory Representative 

Result 

39.11 

6.48 

0.85 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1100 3-27-18 U2 

1804057-21 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11 :05 

Method Notes 

% Carbon 

% Hydrogen 

%Nitrogen 

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.201 

Water-Solule Chlorine 0.0390 

Water-Insoluble Chlorine 0.162 

*** DEFAULT GENERAL METHOD*** 

Hydrochloric acid (HCI) 0.0810 

Gross Calorific Value 5300 

Gross Calorific Value (dry) 6700 

Ion Chromatography 

Chloride 0.07 

Total Recoverable Metals 

Mercury 0.057 

Potassium 3820 

Sodium 793 

ASTM E871-82 

Moisture 20.9 

J!ll!l!!!I ASTM E1755-0l 

Ash 15.4 

Ultimate Analysis 

Moisture 20.9 

Ash 15.4 

Oxygen 43.3 

Sulfur 0.09 

Excelchem Environmental Lah 

Laboratory Representative 

002AS-3204 71-RT-233 

·-

Excelchem Environmental Labs 

Project: MACT 

Project Number [none] Date Reported: 

Project Manager: Russell Huffman 05/16/18 11:05 

2100 3-30-18 Ul 
1804057-22 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0l64 04/20/18 04/24/18 EPA 300.0 

0.016 mg/kg AID0086 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0084 04/11/18 04/12/18 EPA60108 

20.0 

0.l00 % A\00205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % AID0205 04/30/18 ASTM E1755-01 

0. IO0 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E1755-01 

25.0 A\D0210 04/18/18 05/14118 Oxygen by Difference 

0.009 A\D0164 04/20/18 04/24/18 EPA 300.0 

The results in this report app~v 10 the samples analyzed in accordance with the chain of 

custody document. This ana~vtical report must be 1·eproduced in its entirely. 
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Desert View Power 

62300 Gene Wei mas 

Mecca, CA 92254 

Analyte 

% Carbon 

¾ Carbon 

% Hydrogen 

¾ Hydrogen 

% Nitrogen 

¾ Nitrogen 

Excelchem Environmental Lah 

Laboratory Representative 

Result 

34.06 

6.53 

0.62 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

2100 3-30-18 Ul 
1804057-22 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11:05 

Method Notes 

% Carbon 

%Hydrogen 

% Nitrogen 

The results in this reporl apply to the samples analyzed in accordance with 1he chain of 

c11s10dy document. This analytical reporl mus/ be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

,.. 
Analyte Result 

Fuels 

Total Chlorine 0.227 

Water-Solule Chlorine 0.0160 

Water-Insoluble Chlorine 0.211 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0440 

~ Gross Calorific Value 6470 

Gross Calorific Value (dry) 7560 

Ion Chromatography 

Chloride 0.06 

Total Recoverable Metals 

Mercury 0.138 

Potassium 4280 

Sodium 796 

ASTM E871-82 

Moisture 14.3 

ASTM E1755-01 

Ash 15.6 - Ultimate Analysis 

Moisture 14.3 

Ash 15.6 

Oxygen 36.0 

Sulfur 0.07 

ftllll 

Fxcelchem Environmental Lah. 

............ 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 

Project Manager: Russell Huffman 05/16/18 11 :05 

1600 3-30-18 U1 
1804057-23 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.02 % A\D0164 04/20/18 04/24/18 EPA300.0 

0.016 mg/kg A\D0086 04/12/18 04/12/18 EPA 7471A 

20.0 A\00084 04/11/18 04/12/18 EPA6010B 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % AID0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM El755-0I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.008 A\D0164 04/20/18 04/24/18 EPA300.0 

The results in lhis report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report mus/ be reproduced in its emirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental Lab. 

Laboratory Representative 

Result 

40.81 

6.74 

0.78 

..... ,,.... 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1600 3-30-18 Ul 
1804057-23 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported 

05/16/18 11:05 

Method Notes 

%Carbon 

% Hydrogen 

% Nitrogen 

The resulls in this report apply 10 the samples analyzed in accordance with the chain of 

custody documenl. This ana(vtical report must be reproduced in its enlirety . 

Page 48 of68 

421 of 612 

11111111 

-
~ 

-_, 

-
1!1111111 

-.. 

-

-

-



4!111111 

Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.210 
Water-Solule Chlorine 0.0310 - Water-Insoluble Chlorine 0.180 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0390 
Gross Calorific Value 5710 
Gross Calorific Value (dry) 7380 

Ion Chromatography 

Chloride 0.08 - Total Recoverable Metals 

Mercury 0.086 
Potassium 4140 
Sodium 836 

ASTM E871-82 

Moisture 22.7 

ASTM E1755-01 

Ash 10.7 

Ultimate Analysis 

Moisture 22.7 
Ash 10.7 
Oxygen 45.5 
Sulfur 0.06 

-
-

~ 

Excel chem Environmental I ,ah 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11:05 

1900 3-30-18 U1 
1804057-24 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\00210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0l64 04/20/18 04/24/18 EPA 300.0 

0.016 mg/kg A\D0086 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0084 04/11/18 04/12/18 EPA60108 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

00100 % A\D0205 04/30/18 ASTM E 1755-0 I 

0. JOO % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM El755-01 

25.0 A\00210 04/18/18 05/14/18 Oxygen by Difference 

O.DI A\D0164 04/20/18 04/24/18 EPA300.0 

Th_e results in 1his report app~v to the samples analyzed in accordance with the chain of 
c11s1ody document. This ana(1,tical report must be reproduced in ifs entirety. 
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Desert View Power 

62300 Gene Wei mas 

Mecca, CA 92254 

Analyte 

% Carbon 

%Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Fxcelchem Environmental I .ah 

Laboratory Representative 

Result 

36.15 

6.87 

0.71 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1900 3-30-18 Ul 
1804057-24 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 I I :05 

Method Notes 

% Carbon 

% Hydrogen 

%Nitrogen 

The results in 1his reporl apply /0 the samples analyzed in accordance with lhe chain of 

custody documenl. This analytical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.210 

Water-Solule Chlorine 0.0240 

Water-Insoluble Chlorine 0.186 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0640 

Gross Calorific Value 5920 

Gross Calorific Value (dry) 7280 

Ion Chromatography 

Chloride 0.09 

Total Recoverable Metals 

Mercury 0.074 

Potassium 3680 

"""" Sodium 1270 

ASTM E871-82 

Moisture 18.8 

ASTM E1755-01 

Ash 12.5 

Ultimate Analysis 

Moisture 18.8 

Ash 12.5 

Oxygen 41.5 

Sulfur 0.09 

Excelchem Environmental Lah. 

.. ... 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 

Project Manager: Russell Huffman 05/16/18 II :05 

1700 3-30-18 U1 
1804057-25 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyz.ed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration of HCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0l64 04/20/18 04/24/18 EPA300.0 

0.016 mg/kg A\D0086 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0084 04/11/18 04/12/18 EPA60JOB 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E87l-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM E 1755-0 I 

25.0 A\D02JO 04/18/18 05/14/18 Oxygen by Difference 

0.009 A\D0164 04/20/18 04/24/18 EPA300.0 

The resu//s in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its enlirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Fxcelchem Environmental Lah. 

Laboratory Representative 

Result 

38.32 

7.03 

0.59 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1700 3-30-18 U1 
1804057-25 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 11:05 

Method Notes 

%Carbon 

% Hydrogen 

% Nitrogen 

The results in this report apply to the samples analyzed in accordance wilh the chain of 

c11S1ody document. This ana(vtical report mus/ be reproduced in its entirety. 
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1111111 Desert View Power 

62300 Gene Wei mas 

Mecca, CA 92254 

Analyte Result 

Fuels 

Total Chlorine 0.187 
Water-Solule Chlorine 0.0240 
Water-Insoluble Chlorine 0.163 

*** DEFAULT GENERAL METHOD *** 
Hydrochloric acid (HCI) 0.0750 
Gross Calorific Value 5570 
Gross Calorific Value (dry) 6950 

Ion Chromatography 

Chloride 0.07 

Total Recoverable Metals ... Mercury 0.338 
Potassium 3570 
Sodium 684 

ASTM E871-82 

Moisture 19.9 

ASTM E1755-01 

Ash 13.0 

Ultimate Analysis 

Moisture 19.9 
Ash 13.0 
Oxygen 42.8 
Sulfur 0.05 

-

Excelchem Environmental Lah 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 
Project Manager: Russell Huffman 05/16/18 11:05 

1500 3-30-18 U1 
1804057-26 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D02IO 05/01/18 Concentration ofHCL 
1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\DOl64 04/20/18 04/24/18 EPA300.0 

0.016 mg/kg A\00086 04/12/18 04/12/18 EPA 7471A 

20.0 AID0084 04/11/18 04/12/18 EPA60l08 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E87l-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0I 

0.100 % AID0205 04/30/18 ASTM E870-82 

0.0100 ASTM Et755-0t 
25.0 A\00210 04/18/18 05/14/18 Oxygen by Difference 

0.01 AID0l64 04/20/18 04/24/18 EPA300.0 

The results in this report app~v to the samples analyzed in accordance with the chain of 
custody document. This anaZvtical report mus/ be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Excelchem Environmental Lab 

Laboratory Representative 

Result 

37.99 

5.32 

0.75 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1500 3-30-18 U1 
1804057-26 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'[none]' 

'[none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/18 ll 05 

Method Notes 

% Carbon 

% Hydrogen 

% Nitrogen 

The results in this report apply to the samples analyzed in accordance with the chain o.f 

custody document. This ana(vtical report must be reproduced in its entirety. 
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... 
~\ 

... 
-- Desert View Power 

62300 Gene Welmas _, 
Mecca, CA 92254 

......... 

-
..., Analyte Result 

.. 
Fuels 

-- Total Chlorine 0.236 

Water-Solule Chlorine 0.0350 - Water-Insoluble Chlorine 0.201 

.. *** DEFAULT GENERAL METHOD*** 

Hydrochloric acid (HCI) 0.0620 

-. Gross Calorific Value 6820 

Gross Calorific Value ( dry) 7990 .. Ion Chromatography 

Chloride 0.10 
~ 

Total Recoverable Metals 

,w Mercury 0.048 

Potassium 3900 

~ Sodium 1030 

ASTM E871-82 ,,_ 
Moisture 14.7 

,., ASTM El755-0l 

Ash 8.54 - Ultimate Analysis 

..... Moisture 14.7 

Ash 8.54 - Oxygen 41.8 

Sulfur 0.09 -
·-

-

Excelchem Environmental Lah 

. ..... 

Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 

Project Manager: Russell Huffman 05/16/18 11:05 

1800 3-30-18 U1 
1804057-27 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\D0210 05/01/18 Concentration ofHCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0.03 % A\D0164 04/20/18 04/24/18 EPA300.0 

0.016 mg/kg A\D0086 04/12/18 04/12/18 EPA 7471A 

20.0 A\D0084 04/11/18 04/12/18 EPA6010B 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E87l-82 

0.0100 % A\D0205 04/30/18 ASTM El755-0l 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM El755-0I 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.01 A\D0164 04/20/18 04/24/18 EPA300.0 

The results in this report appzv lo the samples analyzed in accordance with 1he chain of 

custody documenl. This analytical report mus/ be reproduced in its en1trety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

¾ Carbon 

% Carbon 

¾ Hydrogen 

% Hydrogen 

¾ Nitrogen 

% Nitrogen 

Excelchem Environmental I ,ah 

Laboratory Representative 

Result 

42.26 

6.9 

0.43 

* ....... 

002AS-3204 71-RT-233 

Excelcbem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

1800 3-30-18 U1 
1804057-27 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'(none]' 

'{none]' 

'[none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

0S/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/ 18 ll :05 

Method Notes 

%Carbon 

% Hydrogen 

% Nitrogen 

The resuhs in 1his report app(v to the samples analyzed in accordance wilh 1he chain of 

custody document. 7his anaZvtical report mus/ be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

ifl!l!I Mecca, CA 92254 

t!llfll! 

Analyte Result 

Fuels 

Total Chlorine 0.183 
Water-Solute Chlorine 0.0290 
Water-Insoluble Chlorine 0.154 

*** DEFAULT GENERAL METHOD*** 

Hydrochloric acid (HCI) 0.0650 
Gross Calorific Value 5890 
Gross Calorific Value (dry) 7660 

Ion Chromatography 

Chloride 0.09 

Total Recoverable Metals 

Mercury 0.034 
Potassium 3660 
Sodium 743 

ASTM E871-82 - Moisture 23.1 

ASTM E1755-01 

Ash 8.67 

Ultimate Analysis 

Moisture 23.1 
Ash 8.67 
Oxygen 52.7 
Sulfur 0.05 

Excelchem Environmental Lah 

...... 
Laboratory Representative 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: MACT 

Project Number: [none] Date Reported: 

Project Manager: Russell Huffman 05/16/18 11 :05 

2000 3-30-18 U1 
1804057-28 (Wood) 

Reporting Date Date 
Limit Units Batch Prepared Analyzed Method Notes 

% A\D0210 04/18/18 05/03/18 ASTM E776 

mg/kg A\O0210 05/01/18 Concentration of HCL 

1000 BTU/Lb 04/30/18 ASTM E870-82 

1000 

0 03 % A\O0164 04/20/18 04/24/18 EPA300.0 

0.016 mg/kg A\D0086 04/12/18 04/12/18 EPA 7471A 

20.0 A\O0084 04/11/18 04/12/18 EPA 60108 

20.0 

0.100 % A\D0205 04/17/18 04/30/18 ASTM E871-82 

0.0100 % A\D0205 04/30/18 ASTM E 1755-0 I 

0.100 % A\D0205 04/30/18 ASTM E870-82 

0.0100 ASTM El755-0\ 

25.0 A\D0210 04/18/18 05/14/18 Oxygen by Difference 

0.009 A\D0164 04/20/18 04/24/18 EPA300.0 

The resul1s in lhis report appZv to the samples analyzed in accordance with the chain of 
custody document. This ana(rtical report must be reproduced in ils emirety . 
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Desert View Power 

62300 Gene Wei mas 

Mecca, CA 92254 

Analyte 

% Carbon 

% Carbon 

% Hydrogen 

% Hydrogen 

% Nitrogen 

% Nitrogen 

Fxcelchem Environmental I ,ah. 

Laboratory Representative 

Result 

31.82 

6.03 

0.72 

002AS-3204 71-RT-233 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

2000 3-30-18 Ul 
1804057-28 (Wood) 

Reporting 
Limit Units 

% 

% 

% 

Batch 

'(none]' 

'[none]' 

'(none]' 

Date 
Prepared 

03/29/18 

Date 
Analyzed 

05/11/18 

05/11/18 

05/11/18 

Date Reported: 

05/16/1811 :05 

Method Notes 

%Carbon 

% Hydrogen 

% Nitrogen 

The results in this report apply to the samples analyzed in accordance wilh the chain of 

custody documenl. This analytical report must be reproduced in its entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

BatchA\D0210 -ASTM E776 

Duplicate (A \D0210-DUPl) 
Total Chlorine 

Water-Solule Chlorine 

Water-Insoluble Chlorine 

Excelchem Environmental Lah 

Laboratory Representative 

002AS-3204 71-RT-233 

Result 

0. 154 

0.0420 

0.112 

Excelchem Environmental Labs 

Project 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

Fuels - Quality Control 

Units 
Spike 
Level 

Source 
Result %REC 

%REC 
Limits 

Source: 1804057-05 Prepared: 04/18/18 Analyzed: 05/03/18 
% 0.186 

0.0310 

0.156 

RPO 

18.8 

30.1 

32.8 

Date Reported: 

05/16/18 11 :05 

RPO 
Limit 

200 

200 

200 

Notes 

The results in this report app(v to the samples analyzed in accordance with 1he chain of 
c11s10dy document. This ana(vtical report must be reproduced in its enlirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

Batch A\D0210 -ASTM E776 

Duplicate (A \D021 0-DUP2) 

Total Chlorine 

Water-Solule Chlorine 

Water-Insoluble Chlorine 

Excelchem Environmental I.ah 

Laboratory Representative 

002AS-3204 71-RT-233 

Result 

0.156 

0.0470 

0.109 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

Fuels - Quality Control 

Units 
Spike 
Level 

Source 
Result %REC 

%REC 
Limits 

Source: 1804057-13 Prepared: 04/18/18 Analyzed: 05/03/18 

% 0.139 

0.0210 

0.117 

RPO 

11.5 

76.5 

7.08 

Date Reported: 

05/16/18 11:05 

RPD 
Limit 

200 

200 

200 

Notes 

The resulls in this report apply to the samples analyzed in accordance with the chain of 

custody document. This ana(vtical report must be 1-eproduced in its entirety. 
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Desert View Power 

62300 Gene Wei mas 

Mecca, CA 92254 

Analyte 

Analyte 

Batch A\D0163 - EPA 300.0 

Blank (A\D0163-BLKI) 
Chloride 

Duplicate (A\D0163-DUPI) 
Chloride 

Batch A\D0164 - EPAJ00.0 

..,_ Blank (A\D0164-BLK1) 
Chloride 

Duplicate (A\D0164-DUPI) - Chloride 

-

Excelchem Environmental Lah 

Laboratory Representative 

002AS-3204 71-RT-233 

Result 

Result 

ND 

0.04 

ND 

0.10 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

Fuels - Quality Control 

Units 
Spike 
Level 

Source 
Result 

Ion Chromatography - Quality Control 

Units 
Spike 
Level 

Source 
Result 

%REC 

%REC 

Prepared & Analyzed 04/18/ 18 
0,03 % 

Source: 1804042-01 Prepared & Analyzed: 04/18/18 
0.03 % 0.04 

%REC 
Limits 

%REC 
Limits 

Prepared: 04/20/18 Analyzed: 04/24/18 
0.03 % 

Source: 1804057-28 Prepared: 04/20/18 Analyzed: 04/24/18 
0.03 % 0.09 

RPD 

RPO 

3.52 

5.20 

Date Reported: 

05/16/18 11 :05 

RPD 
Limit 

RPD 
Limit 

30 

30 

Notes 

Notes 

The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analylica/ report must be reproduced in ils entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

BatchA\00080- EPA6010B 

Blank (A\D0080-BLKl) 

Potassium 

Sodiwn 

LCS (A\00080-BSI) 

Potassium 

Sodium 

LCS Dup (A\D0080-BSDI) 

Potassium 

Sodium 

Matrix Spike (A\00080-MSl) 

Potassium 

Sodium 

Matrix Spike Dup (A\D0080-MSDl) 

Potassium 

Sodiwn 

Batch A\D0084 - EPA 6010B 

Blank (A\D0084-BLKI) 

Potassium 

Sodium 

LCS (A\00084-BSt) 

Potassiwn 

Sodium 

Excelchem Environmental Lah. 

Laboratory Representative 

002AS-3204 71-RT-233 

Result 

ND 

ND 

996 

106 

1000 

110 

4580 

895 

4480 

836 

ND 

ND 

990 

105 

........ 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

Total Recoverable Metals - Quality Control 

Units 

20.0 mg/kg 

20.0 

20.0 mg/kg 

20.0 

20.0 mg/kg 

20.0 

Source: 1804057-01 

20.0 mg/kg 

20.0 

Source: 1804057-01 

20.0 mg/kg 

20.0 

20.0 mg/kg 

20.0 

20.0 mg/kg 

20.0 

Spike 
Level 

Source 
Result %REC 

Prepared & Analyzed: 04/11/18 

Prepared & Analyzed: 04/11 /18 

1000 99.6 

100 106 

Prepared & Analyzed· 04/11/18 

1000 100 

100 110 

Prepared & Analyzed: 04/1 l/l 8 

1000 3330 125 

100 701 194 

Prepared & Analyzed: 04/11/18 

1000 3330 114 

100 701 135 

Prepared & Analyzed: 04/11/18 

Prepared & Analyzed• 04/ 11 / 18 

1000 99.0 

100 105 

%REC 
Limits 

80-120 

80-120 

80-120 

80-120 

75-125 

75-125 

75-125 

75-125 

80-120 

80-120 

RPO 

0.650 

3.71 

2.38 

6.84 

Date Reported: 

05/16/18 11 :05 

RPO 
Limit 

25 

25 

25 

25 

Notes 

QM-01 

QM-OJ 

The results in lhis report apply to the samples analyzed in accordance with the chain of 

cus10dy document. This ana(vtical report must be l'eproduced in its entirely . 
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Desert View Power 

62300 Gene Wei mas 

Mecca, CA 92254 

Analyte 

Batch A\00084 - EPA 6010B 

LCS Dup (A\D0084-BSDl) 
Potassium 

MIii Sodium 

- Matrix Spike (A\00084-MSl) 
Potassium 

,.._ Sodium 

-. Matrix Spike Dup (A\00084-MSDl) 
Potassium 

Sodium 

Batch A\D0085 - EPA 7471A 

Blank (A\D0085-BLKl) 
Mercury 

LCS (A\O0085-BSl) 
Mercury - LCS Dup (A\00085-BSDl) 
Mercury 

Matrix Spike (A\00085-MSl) 
Mercury 

Matrix Spike Dup (A\00085-MSDl) 
Mercury 

-

Fxcelchem Environmental Lah 

Laboratory Representative 

002AS-3204 71-RT-233 -

Result 

984 

104 

4390 

783 

4090 

750 

ND 

0.196 

0.186 

0.232 

0.222 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

Total Recoverable Metals - Quality Control 

Units 

20.0 mg/kg 

20.0 

Source: 1804057-02 
20.0 mg/kg 

20.0 

Source: 1804057-02 
20.0 mg/kg 

20.0 

0.016 mg/kg 

0.016 mg/kg 

0.016 mg/kg 

Source: 1804057-01 
0.016 mg/kg 

Source: 1804057-01 
0.016 mg/kg 

Spike 
Level 

Source 
Result %REC 

Prepared & Analyzed: 04/11/18 
1000 98.4 

100 104 

Prepared & Analyzed: 04/ I I/ 18 
1000 3980 41.l 

100 772 11.0 

Prepared &Analyzed: 04/l 1/18 
1000 3980 II.I 

100 772 NR 

Prepared & Analyzed 04/1.2/18 

Prepared & Analyzed: 04/ 12/ l 8 
0.200 98.0 

Prepared & Analyzed: 04/ l 2/18 
0.200 93.2 

Prepared & Analyzed: 04/12/18 
0.200 0.0362 97.9 

Prepared & Analyzed: 04/ l 2/18 
0.200 0.0362 93.1 

%REC 
Limits 

80-120 

80-120 

75-125 

75-125 

75-125 

75-125 

80-120 

80-120 

75-125 

75-125 

RPO 

0.628 

0.768 

7.08 

4.23 

5.02 

4.23 

Date Reported: 

05/16/18 11:05 

RPO 
Limit 

25 

25 

25 

25 

20 

20 

Notes 

QM-01 

QM-01 

QM-01 

QM-01 

The results in this repon apply to 1he samples analyzed in accordance with 1he chain of 
custody document. This ana(vtical reporl mus/ be reproduced in ils entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

Batch A\D0086 - EPA 7471A 

Blank (A\D0086-BLKl) 

Mercw-y 

LCS (A\D0086-BSl) 

Mercw-y 

LCS Dup (A\D0086-BSDl) 

Mercw-y 

Matrix Spike (A\00086-MSl) 

Mercw-y 

Matrix Spike Dup (A\D0086-MSDl) 

Mercw-y 

Excelchem Environmental Lah. 

Laboratory Representative 

002AS-3204 71-RT-233 

Result 

ND 

0.202 

0.203 

0.246 

0.310 

Excelchem Environmental Labs 

Project: 

Project Number: 

Project Manager: 

MACT 

[none] 

Russell Huffman 

Total Recoverable Metals - Quality Control 

Units 

0.016 mg/kg 

0.016 mg/kg 

0.016 mg/kg 

Source: 1804057-02 
0.016 mg/kg 

Source: 1804057-02 
0.016 mg/kg 

Spike 
Level 

Source 
Result %REC 

Prepared & Analyzed: 04/12/18 

Prepared & Analyzed 04/12/18 

0.200 101 

Prepared & Analyzed: 04/12/18 

0.200 102 

Prepared & Analyzed: 04/ l 2/ l 8 

0.200 0270 NR 

Prepared & Analyzed: 04/12/18 

0.200 0.270 20.0 

%REC 
Limits 

80-120 

80-120 

75-125 

75-125 

RPO 

0.394 

23.0 

Date Reported 

05/16/18 11:05 

RPO 
Limit 

20 

20 

Notes 

QM-01 

QM-ll 

The results in this report app~v to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in ils entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

BatchA\00205-ASTM E871-82 

Duplicate (A\D0205-DUPJ) 
Moisture 

Duplicate (A\D0205-DUP2) 
Moisture 

Excelchem Environmental I .ah 

Laboratory Representative 

002AS-3204 71-RT-233 

Result 

16.0 

22.7 

Excelchem Environmental Labs 

Project 

Project Number 

Project Manager: 

MACT 

[none] 

Russell Huffman 

ASTM E871-82 - Quality Control 

Units 

Source: 1804057-19 
0.100 % 

Source: 1804057-28 
0.100 

Spike 
Level 

Source 
Result %REC 

%REC 
Limits 

Prepared: 04/17/18 Analyzed: 04/30/18 
16.6 

Prepared: 04/17/18 Analyzed: 04/30/18 
23.l 

RPO 

3.18 

1.40 

Date Reported: 

05/16/18 11 :05 

RPO 
Limit 

20 

20 

Notes 

The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This anaZvtical reporl must be reproduced in ils entirety. 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

BatchA\D0205 -ASTM E1755-01 

Duplicate (A\D0205-DUP1) 

Ash 

Duplicate (A \D0205-DUP2) 

Ash 

Excelchem Environmental I.ah 

Laboratory Representative 

002AS-3204 71-RT-233 

Result 

18.8 

9.40 

Excelchem Environmental Labs 

Project 

Project Number 

Project Manager 

MACT 

[none] 

Russell Huffman 

ASTM El 755-01 - Quality Control 

Re[[:::itg Spike Source %REC 
Units Level Result %REC Limits 

Source: 1804057-19 Prepared: 04/17/18 Analyzed: 04/30/18 

0.0100 % 16.6 

Source: 1804057-28 Prepared: 04/17 / I 8 Analyzed: 04/30/ I 8 

0.0100 % 8.67 

RPD 

12.3 

8.03 

Date Reported: 

05/16/18 11:05 

RPD 
Limit Notes 

30 

30 

The results in lhis reporl app~v to the samples analyzed in accordance with lhe chain of 

custody doc11men1. This analytical report must be reproduced in its entirety. 

Page 66 of68 

439 of 612 

--

-
-

-
-
-

-
-.. 

-



Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Analyte 

Batch A\00163 - EPA 300.0 

Blank (A\D0163-BLKl) 

Sulfur 

Duplicate (A \D0163-DUPl) 

Sulfur 

Batch A\00164 - EPA 300.0 

Blank (A\D0164-BLKl) 
Sulfur 

i-. Duplicate (A\D0164-DUPt) 

Sulfur 

BatchA\00205 -ASTM E1755-01 

Duplicate (A\D0205-DUP1) 
..,,,.. Ash 

Moisture 

Duplicate (A\D0205-DUP2) 

·~ Moisture 

Ash 

Fxcelchem Environmental Lah 

Laboratory Representative 

Result 

ND 

0.03 

ND 

0.06 

18.8 

16.0 

22.7 

9.40 

. ... 

002AS-3204 71-RT-233 

Excelcbem Environmental Labs 

Project 

Project Number 

Project Manager: 

MACT 

[none] 

Russell Huffman 

Ultimate Analysis - Quality Control 

Units 

0.01 % 

Source: 1804042-01 
0.008 % 

0.01 % 

Source: 1804057-28 
0.009 % 

Source: 1804057-19 
0.0100 % 

0.100 

Source: 1804057-28 
0.100 % 

0.0100 

Spike 
Level 

Source 
Result %REC 

Prepared & Analyzed: 04/18/18 

Prepared & Analyzed: 04/18/18 

0.03 

%REC 
Limits 

Prepared: 04/20/18 Analyzed: 04/24/18 

Prepared: 04/20/18 Analyzed: 04/24/18 

0.05 

Prepared: 04/17 /l 8 Analyzed: 04/30/18 

16.6 

16.6 

Prepared: 04/17 /18 Analyzed: 04/30/18 

23.1 

8.67 

RPD 

10.9 

6.95 

12.3 

3.18 

1.40 

8.03 

Date Reported: 

05/16/1811 :05 

RPD 
Limit 

30 

30 

30 

20 

20 

30 

Notes 

The results in this report apply to the samples analyzed in accordance with 1he chain of 

custody document. This analytical report must be reproduced in its entirety . 
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Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Excelchem Environmental Labs 

Project 

Project Number 

Project Manager: 

MACT 

[none] 

Russell Huffman 

Notes and Definitions 

Date Reported: 

05/16/18 11:05 

QM-11 

QM-01 

ND 

The spike recovery and RPD for this analyte is out of QA/QC parameters due to matrix interferences. 

The spike recovery for this QC sample is outside of established control limits due to sample matrix interference. 

Analyte not detected at reporting limit. 

NR Not reported 

Fxcelchem Environmental I .ah 

.......... 

Laboratory Representative 

002AS-3204 71-RT-233 

The results in this report appZv to the samples analyzed in accordance with the chain of 

custody documenl. This analytical report must be reproduced in its entirety . 
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Desert View Power 

62300 Gene Wei mas 
Mecca, CA 92254 

l~9 JO lvv 

Excelchem Environmental Labs 

Project: 

Project Number: 
Project Manager: 

MACT 

[none] 

Russell Huffman 
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Fxcelchem Environmental I .ah The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 

~ ~ _..,_ 

Laboratory Representative 

,. 
~ 

-~'!-
---
--
--... 
-.. 
... 
... .. 
.. 
·~ 

-. .. 
-... ,_ 
... 
.. 
.... 

-
,... 

.. 
--
"""' .. 
1ll!!ll!il .. 
--.. 
... 

Pagel of2 .... 
--



Desert View Power 

62300 Gene Welmas 

Mecca, CA 92254 

Sample lntcgrit} 

Excelcbem Environmental Labs 

Project: 

Project Number 

Project Manager: 

MACT 

[none] 

Russell Huffman 

J)i.l an ho11ks. IUT! .. r- unlw-,·>kll·Ji ctnd ,nta..:t • 
' l)id ail houk label;., agn.,...;··;.;,hiiK;,,·· 

----------~i' -~-r~-~~, ~ . .\ 
: x l .... ··'. -

·- t·:tff:::::· ;~;::~::::;~:~:~rl;f ;if/;:1it1:;~t~1:.1.•, t X I '-········· .. 
't.V;;~~ .. ~ ".~,,~ .. ,!;;;! a~~·~;~/ •• r -..unrk '>Cnt "i,,;,. te.:i-,; i1ld~,;;;;Ht',J'. 
w;:,;;;i,,;,i.t~;:;.~pr~-~-n1 ,p voA vi ... r!t_i.'·~~ Me1bo&tcw,_.· · ····-=i;·LJ •. l 

o:)i~ R.~~'~i~cd 
t>~te S.arnpte.! · 

. limr Si11n;r;i;;1 

. Siit.mpk 1ri ... 

( _., ~fi.,t)"'-:"~~- ~~~:'k' ,,h-~• ;-1_ 
---r·;,t:"''i- !'\;t.,.. t.·~~•..,;,;,;:m 

_ _...,.. __ ➔_-- ~-. ~ .. , ;; ,." ''TX;;;~~-:;;;-; -~,~~~_:··•.~~i_·~._,J_· ..,..,,..----
x _ , ~---~'_s_.,_""l'•k-,..u-11,.c,d•,UnnhnhliJ!i# i,a..-' 

)( t A_,.;~-,~~I[JJ;;;:~·~;,;~-.-!~;1·fif.:i-~ 
X Clknt Nanx> 

1804057 

)( 

.. R;;~.; 1 \.1 )( ···t--·,r·1 
j ! .. L. 

___ w_, .. :' :Ch<,·11t ~c-•tifieJ <•f di_~~l!.•!'l:'-'iS>::. N ::~--
f:•£!;':!iH!r~'.!.:-. ___ ~~£I.'!l,1!et_,1;;: . 
_,.,..(.0(." Wflt.in t.'lUiiil on 4/IC./18. 

<.;,:,,.~pk, i .. a~foJ h~. 

Aomff~, 

Date Reported: 

05/16/1811:05 

·-----~ 

Excelchem Environmental Lah The resulls in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical reporl must be reproduced in its en/iref),'. 
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APPENDIX B.6 

- SAMPLE CHAIN OF CUSTODY 

-

-
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CHAIN OF CUSTODY 

CLIENT: ____ D __ e __ se ___ rt_V __ i ___ ew_P __ ow_e_r ___ P_R_O_J_E C_T_N ___ O_: _00_2_A_S_2-_3_20 __ 4_7_1 _____ TEST DA TE(S): 3/272018 & 3/29/2018 

LOCATION: Unit 1 and Unit 2 SAMPLER(S): ___ P ___ at ___ ric_k_W ____ hi __ tm_a_n ________ _ 

SAMPLE LOCATION: _____ s __ t ....... ac __ k_B_r __ ea __ c_h_in ..... a ____ PROJECT MANAGER: __ D....,av ____ e __ W ............. on ...... d ...... e_rly ______ _ 

TEST METHOD(S): SCAQMD 25.3 DATE DUE: ----------------
OUTSIDE LAB REQUIRED?: _____ Y__.e ..... s ______ COMPLIANCE TEST? _____ Y __ e ___ s _________ _ 

DATE TIME TEST# SAMPLE DESCRIPTION CONTAINERS SAMPLER COMMENTS 

3/27/2018 954/1037 1A-VOC-U2 Tank# 341 Vial #M70 1 PW \ r.'1 2-P) ,__\. 
3/27/2018 954/1037 1B-VOC-U2 Tank# 114 Vial #M71 1 PW 

-- -""L 

3/29/2018 946/1033 1A-VOC-U1 Tank# 368 Vial #M72 1 PW -~ 
3/29/2018 946/1033 1B-VOC-U1 Tank # 158 Vial #M73 1 PW -·L\ 

' 

3/29/2018 Blank Vial M74 -s 

ANALYSIS REQUIRED: _______ T ___ ot ..... a __ l T ...... G ..... N ..... M __ O _____ By.......__SC ___ A....,Q=M~D ...... M ___ e ___ th,;,..;.o ___ d -=2 ..... 5 . ___ 3 ___ I n,;,..;.c.;.,_lu ___ de;;;,..O---=-2 •.....,;;C .... O ___ 2 ____________ _ 

t~\ MONTROSE * ! \1f, il(lJ,,,,111 "11,\"I(\, 
DS834001 

Date of last revision - 2/14/2017 
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CHAIN OF CUSTODY 
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CLIENT: Desert View Power PROJECT NO: 002AS2-320471 TEST DATE(S): 3/272018 & 3/29/2018 
LOCATION: Unit 1 and Unit 2 SAMPLER(S): ___ P ___ a __ tr __ ic ___ k_W_h_it __ m_a_n ________ _ 
SAMPLE LOCATION: _________ S..;:.;:ta;.;..;;;c ..... k __ B __ rea;...:a;,;....;ac ...... h..;..;in .... g ____ PROJECT MANAGER: ----=-D __ av ...... e ___ W~o---nd;;...;e __ rl .... Y ______ _ 
TEST METHOD(S): ___ E_P_A_2_6A _________ DATE DUE: _______________ _ 
OUTSIDE LAB REQUIRED?: _____ Y ___ e __ s ______ COMPLIANCE TEST? ---'Y"""""e ___ s _________ _ 

DATE TIME TEST# SAMPLE DESCRIPTION CONTAINERS SAMPLER COMMENTS 3/27/2018 830/1104 1-HCL-Unit-2 lmpinger contents and Line rinse 1 PW 10,<.....'l', 3/27/2018 1132/1404 2-HCL-Unit-2 lmpinger contents and Line rinse 1 PW lo, C..."31" 3/28/2018 801/1037 3-HCL-Unit-2 I mpinger contents and Line rinse 1 PW I ar <--:r~ 

3/29/2018 945/1208 1-HCL-Unit-1 lmpinger contents and Line rinse 1 PW \ a,<..t.t ~ 3/29/2018 1236/1304 2-HCL-Unit-1 lmpinger contents and Line rinse 1 PW I 61(-4 \ 3/29/2018 1600/1810 3-HCL-Unit-1 lmpinger contents and Line rinse 1 PW I 6-Z C.,.'-11.... 

3/28/2018 800 Reagent Blank-HCL 100 ML, DI H2O 1 DW I ~7<-"'f-"'1 3/28/2018 800 Reagent Blank-HCL 200 ml 0.1 N, H2SO4 1 
( <S -, t-. "f" 3/28/2018 1100 Field Blank lmpinger contents and Line rinse 1 PW J o,c-4-S-

DATE/TIME RECEIVED BY DATE/TIME 

I 
ANALYSIS REQUIRED: ____ .;...;;H __ C ...... 1 b __ y.._E=-P;.....;A___,;..;;M..;..;:e...;;.th--o;...;;d;...;;2--=6 ...... A;...;;r...;;.e,1;;...po~rt--a-'-s;....m;...;...;..Lg/;..;;;.s-=am~p;..;;;.le ....... ;...;;R=-ec;;;...;;o __ rd~to;..;;.;ta;;.;..;..1 ...... v..;;..;ol_,.;.u...;..m--e....;;o ...... f ..;;;:..ea--c __ h;.....;s;._a~m~p'-'--le;;..;.. ___ _ 

~MONTROSE I I "rn n_11A u·n H,Rv1cr:s 

DS834001 Date of last revision - 2/14/2017 Master Document Storage\Forms\Datasheets\Lab Forms 
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CHAIN OF CUSTODY 

CLIENT: Desert View Power PROJECT NO: 002AS2-320471 TEST DATE(S): March 27. 28. 30 and 31. 2018 

LOCATION: Unit 1 and Unit 2 ___;;;;..;...;.;..;......;.....;:;;~...,;;;..;;..;~----------- SAMPLER(S): Patrick Whitman 

SAMPLE LOCATION: ______ S_ta_c_k_B_re_a_ch_i __ ng _____ PROJECT MANAGER: __ D_a_ve_W_o_nd_e_rl_y ______ _ 

TEST METHOD(S): EPA5 __ _...;;~----------- DATE DUE: ________________ _ 

OUTSIDE LAB REQUIRED?: ___________ Y~es.;;..,_ _____ COMPLIANCE TEST? __ Y.;....;;e"-'"s __________ _ 

DATE I TIME I TEST# I SAMPLE DESCRIPTION I CONTAINERS I SAMPLER I COMMENTS I 
3/27/2018 830/1104 1-PM-Unit-2 Front 1 /2 rinse, Filter# 83-2998 2 PW 

3/27/2018 1132/1404 2-PM-Unit-2 Front 1 /2 rinse, Filter # 83-3299 2 PW 

3/28/2018 801/1037 3-PM-Unit-2 Front 1 /2 rinse, Filter# 83-3300 2 PW 
PW 

3/30/2018 1729/1940 2-PM-Unit-1 Front 1/2 rinse, Filter# 83-3302 2 PW 

3/31/2018 755/1005 3-PM-Unit-1 Front 1 /2 rinse, Filter# 83-3303 2 PW 

3/31/2018 1040/1250 4-PM-Unit-1 Front 1/2 rinse, Filter# 83-3304 2 PW 

RELEASED BY DATE/TIME RECEIVED BY DATE/TIME 

ANALYSIS REQUIRED: _________ P~a.;..;.....;rt;.;..;;.ic..a;.;.ul--'-at __ e--=B~Y--=E;;;;..;..P-'-A......;M~et;.;..;.ho..;;...d~5. ____________________ _ 

DS834001 

Date of last revision - 2/14/2017 Master Document Storage\Forms\Datasheets\Lab Forms 
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• Desert View Power 

.. 

... 

,._ 

2018 Emissions Performance and RATA 

GENERAL EMISSION CALCULATIONS 

I. 

11. 

111. 

Stack Gas Velocity 

A. Stack gas molecular weight, lb/lb-mole 

MWdry = 0.44 *%CO2+ 0.32 * %02 + 0.28 * %N2 

B. 

C. 

Absolute stack pressure, iwg 

Ps = Pbar + Psg 
13.6 

Stack gas velocity, ft/sec 

vs = 2_9 * cp * JM5 * F. * 29.92 * 28.95 
ps * MWwet 

Moisture 

A. Sample gas volume, dscf 

V = 0. 03342 * V * (P + liH ) * Tref * Y 
mstd m bar 13.6 Tm d 

B. Water vapor volume, scf 

vwstd = 0.0472 * Vic * Tref 
528 °R 

C. Moisture content, dimensionless 

B = vwstd 

wo (V mstd + V wstd ) 

Stack gas volumetric flow rate 

A. Actual stack gas volumetric flow rate, wacfm 

Q=V * A *60 s s 

B. Standard stack gas flow rate, dscfm 

Q = Q * (1- B ) * Tref * ps 
sd wo Ts 29.92 

002AS-3204 71-RT-233 450 of 612 



Desert View Power 
2018 Emissions Performance and RATA 

IV. 

V. 

6. 

7. 

Gaseous Mass Emission Rates. lb/hr 

M= ppm*MWi *Qsd *60 

SV * 106 

Emission Rates, lb/MMBtu 

lb ppm*MWi *F * 20.9 
=-----

MMBtu SV * 106 20.9 - %02 

Percent lsokinetic 

I 17.32xTS(Vmstd) x528o R 

(1- Bwo)0xVS xPsxDn 2 Tref 

Particulate emissions 

a) Grain loading, gr/dscf 

C = 0.01543 (MnNm std) 

b) Grain loading at 12% CO2, gr/dscf 

c) Mass emissions, lb/hr 

M = C x Qsd x (60 min/hr)/(7000 gr/lb) 

d) Particulate emission factor 

lb/10 6 Btu=Cx 
1I

b xFx 
20 .. 9 

7000gr 20.9-%0 2 
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- Desert View Power 

... 
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.. 

2018 Emissions Performance and RATA 

Nomenclature: 

As 
Bwo 
C12%C02 
C 
Cp 
On 
F 
H 
I 
Mn 
M; 
MW 
Mwi 

0 

~p 
Pbar 

Ps 
Ps9 

Q 
Osd 

sv 
Tm 
Tref 

Ts 
Vs 

Vic 

Vm 

Vmstd 

Vwstd 
yd 

= stack area, ft2 

= flue gas moisture content, dimensionless 
= particulate grain loading, gr/dscf corrected to 12% CO2 
= particulate grain loading, gr/dscf 
= pitot calibration factor, dimensionless 
= nozzle diameter, in. 
= fuel F-Factor, dscf/MMBtu@ 0% 02 
= orifice differential pressure, iwg 
= % isokinetics 
= mass of collected particulate, mg 
= mass emission rate of specie i, lb/hr 
= molecular weight of flue gas, lb/lb-mole 
= molecular weight of specie i: 
S02: 64 
NOx: 46 
CO: 28 
HC: 16 
= sample time, min. 

= average velocity head, iwg = ( ,J7;ii) 2 

= barometric pressure, inches Hg 
= stack absolute pressure, inches Hg 
= stack static pressure, iwb 
= wet stack flow rate at actual conditions, wacfm 
= dry standard stack flow rate, dscfm 
= specific molar volume of an ideal gas at standard conditions, ft3/lb-mole 
= meter temperature, 0 R 
= reference temperature, 0 R 
= stack temperature, 0 R 
= stack gas velocity, ft/sec 
= volume of liquid collected in impingers, ml 
= uncorrected dry meter volume, def 
= dry meter volume at standard conditions, dscf 
= volume of water vapor at standard conditions, scf 
= meter calibration coefficient 
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RATA SPECIFIC EMISSION CALCULATIONS 

The following equations are used for Relative Accuracy Test Audit (RATA) Computational 

Procedures: 

1 . Stack Gas Corrected Concentration 

a. 

2. Relative Accuracy Calculations 

a. Average Difference 

b. Standard Deviation 

C. Confidence Coefficient 

CC= ~ 
to.975 ✓n 

d. Relative Accuracy 

RA 
j<lj+!ccj 

xlOO 
RM 

e. Reference Method Average 

- 1 n 

RM=-LRMi 
Il i=I 
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• Desert View Power 
2018 Emissions Performance and RATA 

11!911 .. 3 . Bias Adjustment Factor 

- a. BAF=l I i<ll 
CEM 

1111ft 

4. Nomenclature 

Cgas = Corrected Stack Gas Concentration, ppm dry 

C = Average Gas Concentration, ppm dry 

Co = Average of the Initial and Final Zero Bias Check 

Cm = Average of the Initial and Final Upscale Delta Bias Check 

Cma = Actual Value of Upscale Calibration Gas Concentration 

-
d = Arithmetic Mean 

Sd = Standard Deviation 

N = Number of Tests 

cc = Confidence Coefficient 

RA = Relative Accuracy 

.. RM = Reference Method 

t 0.975 = t Value 

l<ll = Absolute Value of the Mean Difference 

-
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APPENDIX C.2 

UNIT 1 CALCULATIONS 
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APPENDIX C.2.1 

UNIT 1 RATA AND GASEOUS CALCULATIONS 
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PRE-TEST INFORMATION 

GENERAL 

Test: 1-RA-U1 

Date: 3/30/2018 

Start Time: 14:55 

Station: Desert View Power 

Unit: #1 

Test Condition: Full Load 

Performed By: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.04 "Hg 

Meter No. 1-P&M 

Meter Yd 1 0030 

Meter Pressure: 2.5 iwg 

Pstack: 0.36 iwg 

Pstack: 30.06 "Hg 

Cp: 0 84 

Tref: 68 OF 

Stack Area: 38.84 ff 

#/Matl. 

1/H2O 
2/H2O 

3/Empty 
4/S.G. 
Rinse 
Total 

Time 
Start 

Stop 

Total 

Montrose AQS 

RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 

Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 

End Start Diff. Point 

813.6 701.3 112.3 5 

708.2 702.0 6.2 4 

652.8 651.9 0.9 3 

1018.7 1006.8 11.9 2 

50.0 -50.0 1 
81.3 5 

Dry Gas Meter 4 

Vol. Tmfin} Tm(ouf} 3 

447.800 95 91 2 

94 91 1 

475.867 94 90 5 
4 

28.067 92.5 3 

Summary 2 

Sample Volume: 27.171 dscf 1 

H2O Volume: 3.837 set 5 

Moisture Content: 12.4 % 4 
3 

METHOD 3A, SC, 7E DATA 2 

~ ffi ~ co 1 

Analyzer Span 19.59 18.46 92.70 9.55 5 

Actual Span Value 10.81 11 04 48.4 4.68 4 

Pre Test Zero Direct 0.04 0.01 0.17 0.01 3 

Pre Test Span Direct 10.82 10.89 48.75 4.73 2 

Pre-test Zero 0.04 0.04 0.17 -0 03 1 

Pre-test Span 10.71 10.86 48.20 4.63 5 
4 

0-30 min 8.41 11.91 37.70 0.02 3 
2 

Post-test Zero 0.04 0.04 0.22 -0.01 1 

Post-test Span 10.80 10.86 47.83 4.61 Average 

Post Test Zero Direct 0.04 0.01 0.15 0.02 

Post Test Span Direct 10.89 10.92 48.14 4.72 

Average 8.41 11.91 37.70 0.02 

Corr. Results 8.44 12.12 37.96 0.04 

Cal Error <2%. Bias <5%; Drift <3% 

Calibrtion Error 0.0% -0.8% 0.4% 0.6% 

Pre-Test Zero Bias 0.0% 0.1% 0.0% -0.4% 

Pre-Test Span Bias -0.5% -0.2% -0.6% -1.1% 

Post-Test Zero Bias 0.0% 0.2% 0.1% -0.3% 

Post-Test Span Bias -0.4% -0.4% -0.3% -1.2% 

Zero Drift 0.0% 0.0% 0.0% 0.2% 

Span Drift 0.5% 0.0% -0.4% -0.3% 

( '·/., --· !·.:'.:··,; {'J,,,.::, (;;;_,_,,, 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5542.51 5455.77 86.75 1.6% 

02 % dry 8.44 8.5 -0.01 -0.2% 

CO2 % dry 12.12 12.1 0.05 0.4% 

NO, ppm dry 37.96 39.7 -1.75 -4.6% 

NO, ppm@3% 0 2 54.54 57.0 -2.44 -4.5% 

NO, lb/hr 25.12 25.92 -0.80 -3.2% 

SO2 ppm dry 9.90 8.93 0.97 9.8% 

SO2 ppm@3% 0 2 14.22 12.83 1.40 9.8% 

SO2 lb/hr 9.11 8.123 0.991 10.9% 

co ppm dry 0.04 2.75 -2.71 

co ppm@3% 02 0.06 3.95 -3.89 

co lb/hr 0.016 1.089 -1.07 
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METHOD 2 DATA -
dP dP2 Temp Velocity 

{in. H2O} (in. H2O
2) ru {fQ§l -1300 1.1402 350 79.12 

1100 1.0488 350 72.78 

1.200 1.0954 350 76.02 

1.000 1.0000 349 69.35 

0.950 0.9747 349 67.60 

0.850 0.9220 346 63.82 

0.880 0.9381 348 65.02 -
0.910 0.9539 348 66.12 

0.940 0.9695 349 67.24 

0.920 0.9592 349 66.52 
... 

1.100 1.0488 350 72.78 

0.920 0.9592 350 66.56 

0.570 0.7550 351 52.43 

0.680 0.8246 351 57.26 -0.710 0.8426 350 58.47 

1.000 1.0000 351 69.44 -
1.100 1.0488 351 72.83 

1300 1.1402 351 79.17 

0.870 0.9327 350 64.73 

0.850 0.9220 350 63.98 

1.300 1.1402 351 79.17 

1.400 1.1832 351 82.16 

1.000 1.0000 351 69.44 

I. JOO 1.0488 350 72.78 

0.970 0.9849 351 68.39 -
1.200 1.0954 351 76.07 

1.000 1.0000 351 69.44 

0.980 0.9899 351 68.74 

0.930 0.9644 350 66.92 -0.950 0.9747 350 67.64 

0.9905 0.9952 350.0 69.07 

TEST SUMMARY 

02: 8.442 % dry 

7.397 %wet -
CO2: 12.116 %dry 

10.616 %wet 

NOx: 37.958 ppm dry 

33.260 ppm wet 

25.117 lb/hr 

SO2: 9.8998383 ppm dry -
SO2: 9.114 lb/hr -
CO: 0.04 ppm dry 

0.04 ppm wet 

-
0.016 lb/hr 

H2O: 12.4 % 

MW: 28.76 lb/lb-mole 

Flow: 160,954 wacfm 

92.38 mdscfm .... 
5542.51 kdscfh 

Sox Titration Summary 

81/2 Probe 

N BaCl2 0.0100000 

Total VOL (ml) 437 

Aliquot VOL (ml) 20 -
Titrant VOL (ml) 2.90 



-
-
•• 

-

jllllJI 

-

PRE-TEST INFORMATION 
GENERAL 

Test: 2-RA-U1 
Date: 3/30/2018 
Start Time: 15:38 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.04 "Hg 

Meter No. 1-P&M 
Meter Yd 1.0030 
Meter Pressure: 2.5 iwg 
Pstack: 0.36 iwg 
Pstack: 30.06 "Hg 
Cp: 0.84 
Tref: 68 OF 
Stack Area: 38.84 ff 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 
lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 852.8 744.5 108.3 5 
2/H2O 753.3 746.6 6.7 4 

3/Empty 468.8 467.0 1.8 3 
4/S.G. 862.9 846.8 16.1 2 
Rinse 50.0 -50.0 1 
Total 82.9 5 

Dry Gas Meter 4 
Time Vol. Tm(in) Tm(out} 3 
Start 476.600 94 89 2 

94 90 1 
Stop 504.300 93 88 5 

4 
Total 27.700 91.3 3 

Summary 2 
Sample Volume: 26.873 dscf 1 
H2O Volume: 3.913 scf 5 
Moisture Content: 12.7 % 4 

3 
METHOD 3A, 6C, 7E DATA 2 

~ ffi tillx co 1 
Analyzer Span 19.59 18.46 92.70 9.55 5 
Actual Span Value 10.81 11.04 48.4 4.68 4 
Pre Test Zero Direct 0.04 0.01 0.15 0.02 3 
Pre Test Span Direct 10.89 10.92 48.14 4.72 2 
Pre-test Zero 0.04 0.04 0.22 -0.01 1 
Pre-test Span 10.80 10.86 47 83 4.61 5 

4 
0-30 min 8.43 11.98 38 50 0.09 3 

2 
Post-test Zero 0.04 0.04 0 20 0 00 1 
Post-test Span 10.76 10.81 47.94 4.72 Average 
Post Test Zero Direct 0.04 0.01 0.16 0.01 
Post Test Span Direct 10.82 10.89 48.25 4.74 
Average 8.43 11.98 38.50 0.09 
Corr. Results 8.44 12.21 38.87 0.09 

Cal Error <2%, Bias <5%; Drift <3% 
Calibrtion Error 0.4% -0.6% -0.3% 0.4% 
Pre-Test Zero Bias 0.0% 0.2% 0.1% -0.3% 
Pre-Test Span Bias -0.4% -0.4% -0.3% -1.2% 
Post-Test Zero Bias 0.0% 0.2% 0.0% -0.1% 
Post-Test Span Bias -0.3% -0.4% -0.3% -0.2% 
Zero Drift 0.0% 0.0% 0.0% 0.1% 
Span Drift -0.2% -0.2% 0.1% 1.2% 
IC ! T: '!:.: . '<: t ,S :,':· . [-",-,_:_ 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5296.17 5370.90 -74.73 -1.4% 
02 % dry 8.44 8.4 0.06 0.7% 
CO2 %dry 12.21 12.1 0.09 0.8% 
NOx ppm dry 38.87 40.3 -1.41 -3.6% 
NOx ppm@3% 0 2 5584 572 -1.40 -2.5% 

NOx lb/hr 24.58 26.1 -1.50 -6.1% 
SO2 ppm dry 9.45 7.85 1.60 16.9% 
SO2 ppm@3% 0 2 13.57 11.20 2.37 17.5% 

METHOD 2 DAT A 
dP dP2 

Temp 
tin. H2O} (in. H2O2) ru 

1.100 1.0488 351 
0.930 0.9644 351 
0.810 0.9000 352 
0.760 0.8718 352 
0.680 0.8246 351 
1.100 1.0488 352 
0.920 0.9592 352 
0.560 0.7483 352 
0.690 0.8307 351 
0.660 0.8124 351 
0.850 0.9220 352 
0.890 0.9434 352 
0.900 0.9487 351 
0.930 0.9644 352 
0.920 0.9592 352 
I. JOO 1.0488 352 
1.200 1.0954 352 
0.940 0.9695 352 
0.960 0.9798 352 
0.850 0.9220 351 
1.000 1.0000 351 
0.990 0.9950 352 
I.JOO 1.0488 352 
0.940 0.9695 352 
0.910 0.9539 351 
1.100 1.0488 351 
1.000 1.0000 352 
0.960 0.9798 352 
0.910 0.9539 352 
0.890 0.9434 352 

0.9124 0.9552 351.7 
TEST SUMMARY 

02: 8.438 % dry 
7.365 %wet 

CO2: 12.208 % dry 
10.657 %wet 

NOx: 38.874 ppm dry 
33.933 ppm wet 

24.580 lb/hr 
SO2: 9.445391 ppm dry 

8.309 lb/hr 
CO: 0.09 ppm dry 

0.08 ppm wet 

0.036 lb/hr 

H2O: 12.7 % 
MW: 28.73 lb/lb-mole 
Flow: 154,708 wacfm 

88.269 mdscfm 
5296.17 kdscfh 

SOx Titration Summary 
SO2 lb/hr 8.309 7.105 1.204 14.5% 81/2 Probe 
co ppm dry 0.09 2.49 -2.40 N BaCl2 0.0100000 
co ppm@3% 0 2 0.14 3.56 -3.42 Tota! VOL (ml) 404 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.96 co lb/hr 0.036 0.974 
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Velocity 

imfil 
72.86 
67.00 
62.56 
60.60 
57.29 
72.91 
66.68 
52.02 
57.71 
56.44 
64.09 
65.58 
65.91 
67.04 
66.68 
72.91 
76.15 
67.40 
68.11 
64.05 
69.47 
69.17 
72.91 
67.40 
66.27 
72.86 
69.52 
68.11 
66.31 
65.58 
66.39 



PRE-TEST INFORMATION 

GENERAL 

Test 3-RA-U1 

Date: 3/30/2018 

Start Time: 16:22 

Station: Desert View Power 

Unit: #1 

Test Condition: Full Load 

Performed By: DW 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.04 "Hg 

Meter No. 1-P&M 

Meter Yd 1.0030 

Meter Pressure: 2.5 iwg 

Pstack: 0.36 iwg 

Pstack: 30.06 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 ff 

METHOD 3A, 6C, 7E DATA 

Qi .Qlli 

Span 19.59 18.46 

Actual Span Value 10.81 11.04 

Pre Test Zero Direct 0.04 0.01 

Pre Test Span Direct 10.82 10 89 

Pre-test Zero 0.04 0.04 

Pre-test Span 10.76 10.81 

0-30 min 8.49 11.84 

Post-test Zero 0.04 0.04 

Post-test Span 10.74 10.90 

Post Test Zero Direct 0.04 0.01 

Post Test Span Direct 10.79 10.91 

Average 8.49 11.84 

Corr. Results 8.53 12.04 

Montrose AQS 

RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 

Desert View Power UNIT 1 
METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 801.3 694.7 106.6 5 

2/H2O 7141 706.3 7.8 4 

3/Empty 651.4 650.0 1.4 3 

4/S.G. 918.0 905.8 12.2 2 

Rinse 50.0 -50.0 1 

Total 78.0 5 

Dry Gas Meter 4 

Time Vol. Tm{in} Tm{out} 3 

Start 504.900 95 90 2 
94 88 1 

Stop 532.000 93 87 5 

4 

Total 27.100 91.2 3 

Summary 2 

Sample Volume: 26.299 dscf 1 

H2OVolume: 3.682 scf 5 

Moisture Content: 12.3 % 4 
3 
2 

till. co 1 

92.70 9.55 5 

48.4 4.68 4 

0.16 0.01 3 

48.25 4.74 2 

0.20 0 00 1 

47 94 4 72 5 
4 

40.59 0.09 3 
2 

0.19 0.11 1 

48.20 4.75 Average 

0.17 0.02 

4833 4.72 

40.59 0.09 

40.84 0.04 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.0% -0.8% -0.2% 0.6% 

Pre-Test Zero Bias 0.0% 0.2% 0.0% -0.1% 

Pre-Test Span Bias -0.3% -0.4% -0.3% -0.2% 

Post-Test Zero Bias 0.0% 0.1% 0.0% 1.0% 

Post-Test Span Bias -0.3% 0.0% -0.1% 0.3% 

Zero Drift 0.0% 0.0% 0.0% 1.2% 

Span Drift -0.1% 0.5% 0.3% 0.3% 

(;\: ·: ·, '· 
, ... ,).; 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5471.57 5424 47.70 0.9% 

02 % dry 8.53 8.5 0.00 0.0% 

CO2 % dry 12 04 11.9 0.11 0.9% 

NOx ppm dry 40.84 42.2 -1.35 -3.3% 

NOx ppm@3% 02 59.10 60.8 -1.74 -2.9% 

NOx lb/hr 26.68 27.45 -0.77 -2.9% 

SO2 ppm dry 13.08 12.52 0.55 4.2% 

SO2 ppm@3% 02 18.92 18.02 0.90 4.7% 

SO2 lb/hr 11.883 11.333 0.551 4.6% 

co ppm dry 0.04 2.39 -2.35 

co ppm@3% 02 0.05 3.45 -3.40 

co lb/hr 0.015 0.945 -0.93 
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METHOD 2 DAT A -dP dP2 Temp Velocity 

(in. H7O} On. H7O2) rn .{fQfil 

1.200 1.0954 353 76.15 

0.950 0.9747 353 67.76 

0.830 0.9110 354 63.37 -
0.770 0.8775 354 61.04 

0.680 0.8246 354 57.36 

1.100 1.0488 354 72.96 

0.930 0.9644 354 67.08 -0.590 0.7681 354 53.43 

0.660 0.8124 353 56.48 

0.680 0.8246 353 57.33 

0.890 0.9434 353 65.58 

0.880 0.9381 354 65.25 -
0.930 0.9644 354 67.08 

0.950 0.9747 353 67.76 

0.900 0.9487 353 65.95 

1.000 1.0000 354 69.56 

1.100 1.0488 354 72.96 

0.940 0.9695 354 67.44 

0.970 0.9849 353 68.47 

0.850 0.9220 353 64.09 -1.000 1.0000 352 69.48 

1.100 1.0488 353 72.91 

1.200 1.0954 353 76.15 

I. JOO 1.0488 352 72.87 

1.000 1.0000 352 69.48 -
1200 1.0954 352 76.11 

1.300 1.1402 353 79.26 

1.400 1.1832 352 82.21 

1.200 1.0954 352 76.11 

1.000 1.0000 352 69.48 

0.9672 0.9834 353.1 68.37 

TEST SUMMARY 

02: 8.530 % dry 

7.483 %wet 

CO2: 12.042 % dry 

10.563 %wet 11111 

NO.: 40.837 ppm dry 

35.822 ppm wet 

26.676 lb/hr 

SO2: 13.075303 ppm dry 

11.883 lb/hr 

CO: 0.04 ppm dry 

0.03 ppm wet 

0.015 lb/hr 

H2O: 12.3 % 

MW: 28.76 lb/lb-mole 

Flow: 159,335 wacfm 

91.19 mdscfm 

5471.57 kdscfh 

SOx Titration Summary -
81/2 Probe 

N BaCl2 0.0100000 

Total VOL (ml) 404 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 4.01 -
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PRE-TEST INFORMATION 
GENERAL 

Test: 4-RA-U1 
Date: 3/30/2018 
Start Time: 17:05 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed Bv: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.04 "Hg 

Meter No. 1-P&M 
Meter Yd 1.0030 
Meter Pressure: 2.5 iwg 
Pstack: 0.36 iwg 
Pstack: 30.06 "Hg 
Cp: 0.84 
Tref: 68 OF 
Stack Area: 38.84 ff 

METHOD 3A, 6C, 7E DATA 

lli ffi 
Span 19.59 18.46 
Actual Span Value 10.81 11.04 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10.79 10.91 
Pre-test Zero 0.04 0.04 
Pre-test Span 10.74 1090 

0-30 min 8.58 11.72 

Post-test Zero 0.04 0.04 
Post-test Span 10.74 10.87 
Post Test Zero Direct 0.04 0.01 
Post Test Span Direct 10.79 10.90 
Average 8.58 11.72 
Corr. Results 8.62 11.89 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DAT A 
lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 870.8 761.7 109.1 5 
2/H2O 768.2 762.7 5.5 4 

3/Empty 470.1 467.7 2.4 3 
4/S.G. 872.6 862.9 9.7 2 
Rinse 50.0 -50.0 1 
Total 76.7 5 

Ory Gas Meter 4 
Time Vol. Tm(in) Tm/out} 3 
Start 533.600 94 89 2 

94 88 1 
Stop 560.757 93 87 5 

4 
Total 27.157 90.8 3 

Summary 2 
Sample Volume: 26.370 dscf 1 
H2OVolume: 3.620 scf 5 
Moisture Content: 12.1 % 4 

3 
2 

~ co 1 
92.70 9.55 5 
48.4 4.68 4 
0.17 0.02 3 

48.33 4.72 2 
0.19 0.11 1 

48.20 4.75 5 
4 

38.05 0 09 3 
2 

0.20 0.02 1 
48.01 4.73 Average 
0.16 0.04 

48.43 475 
38.05 0.09 

38.24 0.03 
Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error -0.1% -0.7% -0.1% 0.4% 
Pre-Test Zero Bias 0.0% 0.1% 0.0% 1.0% 
Pre-Test Span Bias -0.3% 0.0% -0.1% 0.3% 
Post-Test Zero Bias 0.0% 0.1% 0.0% -0.3% 
Post-Test Span Bias -0.3% -0.2% -0.4% -0.3% 
Zero Drift 0.0% 0.0% 0.0% -1.0% 
Span Drift 0.0% -0.2% -0.2% -0.2% 
( ·i. 

•.J .;-; 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5489.60 5352.53 137.06 2.5% 
02 % dry 8.62 8.6 0.01 0.1% 
CO2 %dry 11.89 11.9 0.02 0.2% 
NOx ppm dry 38.24 39.8 -1.56 -4.1% 
NOx ppm@3% 0 2 55.76 57.8 -2.02 -3.6% 

NOx lb/hr 25.06 25.5323 -0.47 -1.9% 
SO2 ppm dry 12.51 12.50 0.02 0.1% 
SO2 ppm@3% 0 2 18.24 18.15 0.09 0.5% 

SO2 lb/hr 11.409 11.145 0.264 2.3% 
co ppm dry 0.03 2.44 -2.41 
co ppm@3% 0 2 0.04 3.55 -3.51 

co lb/hr 0.011 0.948 
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METHOD 2 DATA 
dP dP2 Temp Velocity 

(in. H2Ol On. H2O2
l rn {fQ§1 

1.200 1.0954 351 76.05 
1.300 1.1402 351 79.16 
1.400 1.1832 351 82.14 
1.200 1.0954 351 76.05 
1.000 1.0000 350 69.38 
I.JOO 1.0488 351 72.81 
1.100 1.0488 352 72.86 
1.200 1.0954 352 76.10 
1.100 1.0488 351 72.81 
0.990 0.9950 351 69.08 
1.000 1.0000 352 69.47 
1.200 1.0954 351 76.05 
0.940 0.9695 351 67.31 
0.960 0.9798 351 68.02 
0.850 0.9220 350 63.97 
0.860 0.9274 351 64.38 
0.890 0.9434 351 65.50 
0.900 0.9487 351 65.86 
0.950 0.9747 350 67.63 
0.930 0.9644 350 66.91 
I.JOO 1.0488 351 72.81 
0.950 0.9747 351 67.67 
0.590 0.7681 351 53.33 
0.660 0.8124 350 56.37 
0.680 0.8246 350 57.21 
1.000 1.0000 351 69.42 
0.940 0.9695 351 67.31 
0.830 0.9110 352 63.29 
0.770 0.8775 352 60.96 
0.690 0.8307 351 57.67 

0.9665 0.9831 351.0 68.25 
TEST SUMMARY 

02: 8.624 %dry 
7.583 %wet 

CO2: 11.887 % dry 
10.452 %wet 

NOx: 38.242 ppm dry 
33.626 ppm wet 

25.064 lb/hr 
SO2: 12.512185 ppm dry 

11.409 lb/hr 
CO: 0.03 ppm dry 

0.02 ppm wet 

0.011 lb/hr 

H2O: 12.1 % 

MW: 28.77 lb/lb-mole 
Flow: 159,056 wacfm 

91.49 mdscfm 

5489.60 kdscfh 

SOx Titration Summary 

B1/2 Probe 
N BaCl2 0.0100000 

Total VOL (ml) 433 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 3.59 



PRE-TEST INFORMATION 

GENERAL 

Test: 5-RA-U1 

Date: 3/30/2018 

Start Time: 17:50 

Station: Desert View Power 

Unit: #1 

Test Condition: Full Load 

Performed By: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.04 "Hg 

Meter No. 1-P&M 

Meter Yd 1.0030 

Meter Pressure: 2.5 iwg 

Pstack: 0.36 iwg 

Pstack: 30.06 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 ft' 
METHOD 3A, 6C, 7E DATA 

~ ~ 

Span 19.59 18.46 

Actual Span Value 10.81 11.04 

Pre Test Zero Direct 0.04 0.01 

Pre Test Span Direct 10.79 10 90 

Pre-test Zero 0.04 0.04 

Pre-test Span 10.74 10.87 

0-30 min 8.54 11.73 

Post-test Zero 0.04 0.04 

Post-test Span 10.74 10.85 

Post Test Zero Direct 0.04 0.01 

Post Test Span Direct 10.82 1088 

Average 8.54 11.73 

Corr. Results 8.59 11.93 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DAT A AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 834.6 720.0 114.6 5 

2/H2O 713.1 708.1 5.0 4 

3/Empty 651.3 650.3 1.0 3 

4/S.G. 928.3 918.0 10.3 2 

Rinse 50.0 -50.0 1 

Total 80.9 5 

Ory Gas Meter 4 

Time Vol. Tm(in} Tm(out) 3 

Start 561.800 91 87 2 
90 86 1 

Stop 589.487 88 84 5 

4 

Total 27.687 87.7 3 

Summary 2 

Sample Volume: 27.040 dscf 1 

H2OVolume: 3.818 scf 5 

Moisture Content: 12.4 % 4 

3 
2 

llib co 1 

92.70 9.55 5 

48.4 4.68 4 

0.16 0.04 3 

48.43 4.75 2 

0.20 0.02 1 

48.01 4.73 5 
4 

37.55 0 10 3 
2 

0.22 0.04 1 

48.23 4.74 Average 

0.17 0 02 

48.48 4.74 

37.55 0.10 

37.72 0.07 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error -0.1% -0.7% 0.0% 0.8% 

Pre-Test Zero Bias 0.0% 0.1% 0.0% -0.3% 

Pre-Test Span Bias -0.3% -0.2% -0.4% -0.3% 

Post-Test Zero Bias 0.0% 0.1% 0.1% 0.2% 

Post-Test Span Bias -0.4% -0.2% -0.3% 0.1% 

Zero Drift 0.0% 0.0% 0.0% 0.2% 

Span Drift 0.0% -0.1% 0.2% 0.1% 

C . ,_ 
',, 'i-,:< . -•. . 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5501.90 5449.67 52.24 0.9% 

02 %dry 8.59 8.6 0.03 0.4% 

CO2 % dry 11.93 11. 9 0.02 0.2% 

NO, ppm dry 37.72 39.6 -1.89 -5.0% 

NOx ppm@3% 0 2 54.85 57.1 -2.30 -4.2% 

NOx lb/hr 24.78 25.8983 -1.12 -4.5% 

SO2 ppm dry 12.01 12.03 -0.02 -0.1% 

SO2 ppm@3% 0 2 17.46 17.37 0.09 0.5% 

SO2 lb/hr 10.976 10.925 0.051 0.5% 

co ppm dry 0.07 2.16 -2.09 

co ppm@3% 0 2 0.10 3.14 -3.03 

co lb/hr 0.029 0.862 -0.83 
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METHOD 2 DATA -
dP dP2 Temp Velocity 

{in. H20} {in. H2O
2} r.E} .(fQfil 

1.100 1.0488 357 73.12 

0.950 0.9747 350 67.66 

0.860 0.9274 351 64.42 -
0.840 0.9165 351 63.67 

0.860 0.9274 351 64.42 

1.200 1.0954 350 76.05 

1.000 1.0000 351 69.46 -0.950 0.9747 351 67.71 

0.690 0.8307 351 57.70 

0.710 0.8426 350 58.50 
.. 

0.910 0.9539 351 66.26 

0.900 0.9487 351 65.90 -
0.940 0.9695 351 67.35 

1.000 1.0000 351 69.46 

0.970 0.9849 350 68.37 

1. 100 1.0488 351 72.85 -
,\.100 1.0488 352 72.90 

1.000 1.0000 351 69.46 

0.940 0.9695 351 67.35 

0.910 0.9539 350 66.22 

1.100 1.0488 351 72.85 

1.100 1.0488 351 72.85 

0.950 0.9747 350 67.66 

0.940 0.9695 350 67.31 

0.910 0.9539 351 66.26 -
1.000 1.0000 351 69.46 

1.200 1.0954 351 76.09 

1.100 1.0488 352 72.90 

1.200 1.0954 352 76.14 

0.990 0.9950 351 69.12 

0.9766 0.9882 351.1 68.65 

TEST SUMMARY 

02: 8.589 %dry 

7.526 %wet 

CO2: 11.927 % dry 

10.451 %wet 

NOx: 37.722 ppm dry 

33.054 ppm wet 

24.778 lb/hr 

SO2: 12.010033 ppm dry 

10.976 lb/hr 

CO: 0.07 ppm dry 

0.06 ppm wet 

-
0.029 lb/hr 

H2O: 12.4 % 

MW: 28.74 lb/lb-mole 

Flow: 159,983 wacfm 

91.70 mdscfm 

5501.90 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0100000 .. 
Total VOL (ml) 408 

Aliquot VOL (ml) 20 .... 
Tilrant VOL (ml) 3.75 

.. 



... 

.., 

-

-
-

-
--

-

PRE-TEST INFORMATION 
GENERAL 

Test: 6-RA-U1 
Date: 3/30/2018 
Start Time: 18:33 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.04 "Hg 

Meter No. 1-P&M 
Meter Yd 1.0030 
Meter Pressure: 2.5 iwg 
Pstack: 0.36 iwg 
Pstack: 30.06 "Hg 
Cp: 0.84 
Tref: 68 OF 
Stack Area: 38 84 ft" 

METHOD 3A, 6C, 7E DATA 
Qi ffi 

Span 19.59 18.46 
Actual Span Value 10.81 11 04 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10.82 10.88 
Pre-test Zero 0.04 0.04 
Pre-test Span 10.74 1085 

0-30 min 8.50 11.77 

Post-test Zero 0.04 0.04 
Post-test Span 10.76 10.85 
Post Test Zero Direct 0.04 0.01 
Post Test Span Direct 10.82 10.89 
Average 8.50 11.77 
Corr. Results 8.54 11.98 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 
lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 883.7 768.7 115.0 5 
2/H2O 759.4 757.5 1.9 4 

3/Empty 469.7 468.0 1.7 3 
4/S.G. 882.6 862.9 19.7 2 
Rinse 50.0 -50.0 1 
Total 88.3 5 

Dry Gas Meter 4 
Time Vol. Tm(in) Tm(out) 3 
Start 590.300 94 89 2 

93 88 1 
Stop 617.882 92 89 5 

4 
Total 27.582 90.8 3 

Summary 2 
Sample Volume: 26.783 dscf 1 
H2O Volume: 4.168 scf 5 
Moisture Content: 13.5 % 4 

3 
2 

lli6 co 1 
92.70 9.55 5 
48.4 4.68 4 
0.17 0.02 3 

48.48 4.74 2 
022 0.04 1 

48.23 4.74 5 
4 

35.94 010 3 
2 

0.22 0.05 1 
48.47 4.73 Average 
0.17 0.05 

48.82 4.75 
35.94 0.10 
35.92 0.06 

Cal Error <2%, Bias <5%; Drift <3% 
Calibrtion Error 0.0% -0.9% 0.1% 0.6% 
Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.2% 
Pre-Test Span Bias -0.4% -0.2% -03% 0.1% 
Post-Test Zero Bias 0.0% 0.1% 0.1% 0.0% 
Post-Test Span Bias -0.3% -0.2% -0.4% -0.2% 
Zero Drift 0.0% 0.0% 0.0% 0.1% 
Span Drift 0.1% 0.0% 0.3% -0.1% 
Cl\: . ' : ~, /J! ,;),_:, f'i<"-;:: rJ, .. '.::,-. 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5540.05 5485.77 54.29 1.0% 
02 % dry 8.54 8.6 -0.02 -0.2% 
CO2 % dry 11.98 11.9 0.08 0.7% 
NOx ppm dry 35.92 37.0 -1.13 -3.1% 
NOx ppm@3%O2 52.01 53.5 -1.48 -2.8% 

NOx lb/hr 23.76 24.5536 -0.80 -3.4% 
SO2 ppm dry 11.38 11.38 0.00 0.0% 
SO2 ppm@3% 02 16.49 16.45 0.03 0.2% 

SO2 lb/hr 10.477 10.480 -0.003 0.0% co ppm dry 0.06 1.66 -1.60 
co ppm@3% 02 0.09 2.25 -2.16 

co lb/hr 0.025 0.624 
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METHOD 2 DATA 
dP dP2 

Temp Velocity 
On. H20l (in. H2O2) ru _(fQfil 

1.200 1.0954 352 76.31 
1.000 1.0000 352 69.66 
0.910 0.9539 352 66.45 
0.870 0.9327 352 64.98 
0.790 0.8888 351 61.88 
1.200 1.0954 352 76.31 
0.950 0.9747 351 67.86 
0.910 0.9539 351 66.41 
0.880 0.9381 352 65.35 
0.850 0.9220 351 64.19 
0.930 0.9644 351 67.14 
0.940 0.9695 351 67.50 
0.910 0.9539 352 66.45 
0.960 0.9798 352 68.25 
0.990 0.9950 351 69.27 
1.100 1.0488 352 73.06 
1.200 1.0954 352 76.31 
0.950 0.9747 352 67.90 
0.910 0.9539 351 66.41 
0.860 0.9274 351 64.56 
0.990 0.9950 351 69.27 
1.000 1.0000 351 69.62 
1.200 1.0954 352 76.31 
I.JOO 1.0488 352 73.06 
0.980 0.9899 351 68.92 
1.200 1.0954 351 76.26 
1.200 1.0954 351 76.26 
1.400 1.1832 352 82.43 
1.100 1.0488 351 73.02 
1.000 1.0000 352 69.66 

1.0114 1.0057 351.5 70.04 
TEST SUMMARY 

02: 8.539 %dry 
7.389 %wet 

CO2: 11.983 %dry 
10.370 %wet 

NOx: 35.918 ppm dry 
31.082 ppm wet 

23.757 lb/hr 
SO2: 11.384778 ppm dry 

10.477 lb/hr 
CO: 0.06 ppm dry 

0.05 ppm wet 

0.025 lb/hr 

H2O: 13.5 % 
MW: 28.61 lb/lb-mole 
Flow: 163,212 wacfm 

92.33 mdscfm 
5540.05 kdscfh 

SOx Titration Summary 

81/2 Probe 
N BaCl2 0.0100000 

Total VOL (ml) 434 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 3.31 



PRE-TEST INFORMATION 

GENERAL 

Test 7-RA-U1 

Date: 3/30/2018 

Start Time: 19:17 

Station: Desert View Power 

Unit: #1 

Test Condition: Full Load 

Performed Bv: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.04 "Hg 

Meter No. 1-P&M 

Meter Yct 1.0030 

Meter Pressure: 2.5 iwg 

Pstack: 0.36 iwg 

Pstack: 30.06 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 ff 

METHOD 3A, 6C, 7E DATA 

~ QQi 

Span 19.59 18.46 

Actual Span Value 10.81 11.04 

Pre Test Zero Direct 0.04 0.01 

Pre Test Span Direct 10.82 10.89 

Pre-test Zero 0.04 0.04 

Pre-test Span 10.76 1085 

0-30 min 8.50 11.77 

Post-test Zero 0.04 0.04 

Post-test Span 10.79 10.85 

Post Test Zero Direct 0.04 0.01 

Post Test Span Direct 10.84 10.87 

Average 8.50 11.77 

Corr. Results 8.52 11.98 

Montrose AQS 

RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 

Desert View Power UNIT 1 
METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 843.2 723.4 119.8 5 

2/H2O 727.4 721.6 5.8 4 

3/Empty 651.1 650.0 1.1 3 

4/S.G. 892.2 882.1 10.1 2 

Rinse 50.0 -50.0 1 

Total 86.8 5 

Dry Gas Meter 4 

Time Vol. Tm(in) Tm{out} 3 

Start 618.805 91 85 2 
90 83 1 

Stop 645.915 90 84 5 

4 

Total 27.110 87.2 3 

Summary 2 

Sample Volume: 26.501 dscf 1 

H2OVolume: 4.097 set 5 

Moisture Content: 13.4 % 4 
3 
2 

NQ,: CQ 1 

92.70 9.55 5 

48.4 4.68 4 

0.17 0.05 3 

48.82 4 75 2 

0.22 0.05 1 

48.47 4.73 5 
4 

38.26 0 11 3 
2 

0.24 0.04 1 

48.66 4.76 Average 

0.17 0.03 

48.64 4.76 

38.26 0.11 

38.08 0.07 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.0% -0.8% 0.5% 0.7% 

Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.0% 

Pre-Test Span Bias -0.3% -0.2% -0.4% -0.2% 

Post-Test Zero Bias 0.0% 0.2% 0.1% 0.1% 

Post-Test Span Bias -0.3% -0.1% 0.0% 0.1% 

Zero Drift 0.0% 0.0% 0.0% -0.1% 

Span Drift 0.1% 0.0% 0.2% 0.4% 

,-;,,: '-::-,:/,i\ :, f''i·' '..) ~- •.\;;;.':, 1'/1'. :< 
RELATIVE ACCURACY DAT A 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5573.58 5579.50 -5.92 -0.1% 

02 % dry 8.52 8.5 0.04 0.5% 

CO2 % dry 11.98 12.0 0.00 0.0% 

NOx ppm dry 38.08 40.1 -2.01 -5.3% 

NOx ppm@3% 02 55.06 57.4 -2.36 -4.3% 

NOx lb/hr 25.34 26.8860 -1.55 -6.1% 

SO2 ppm dry 12.12 11.94 0.18 1.4% 

SO2 ppm@3% 02 17.52 17.15 0.37 2.1% 

SO2 lb/hr 11.220 11.111 0.109 1.0% 

co ppm dry 0.07 1.22 -1.15 

co ppm@3% 02 0.10 1.76 -1.66 

co lb/hr 0.028 0.497 
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METHOD 2 DAT A 

dP dP2 Temp Velocity 

{in. H2Ol (in. H2O
2) rn ®§1 

1.100 1.0488 352 73.05 

0.940 0.9695 351 67.49 -0.860 0.9274 352 64.59 

0.810 0.9000 352 62.69 

0.760 0.8718 352 60.72 -1.200 1.0954 351 76.25 

0.950 0.9747 351 67.85 -
0.910 0.9539 352 66.44 

0.840 0.9165 351 63.80 

0.760 0.8718 352 60.72 
.. 

0.910 0.9539 352 66.44 

0.900 0.9487 351 66.04 

0.890 0.9434 352 65.71 

0.930 0.9644 352 67.17 

0.920 0.9592 352 66.81 

1.100 1.0488 352 73.05 

1.200 1.0954 351 76.25 

0.960 0.9798 352 68.24 

0.970 0.9849 352 68.60 

0.910 0.9539 351 66.40 -
I.JOO 1.0488 351 73.01 

1.200 1.0954 352 76.30 

1.300 1.1402 352 79.42 

1.100 1.0488 352 73.05 

0.970 0.9849 352 68.60 -
1.300 1.1402 351 79.37 

1.300 1.1402 351 79.37 

1.300 1.1402 352 79.42 

1.400 1.1832 352 82.41 

1.100 1.0488 351 73.01 

1.0223 1.0111 351.6 70.41 

TEST SUMMARY 

02: 8.521 % dry 

7.380 %wet 

CO2: 11.978 % dry 

10.375 %wet 

NOx: 38.079 ppm dry 

32.980 ppm wet 

25.338 lb/hr 

SO2: 12.118933 ppm dry 

""" 
11.220 lb/hr 

CO: 0.07 ppm dry 

0.06 ppm wet 

0.028 lb/hr 

H2O: 13.4 % 

MW: 28.62 lb/lb-mole -
Flow: 164,082 wacfm 

92.89 mdscfm 

5573.58 kdscfh 

SOx Titration Summary -
81/2 Probe 

N BaCl2 0.0100000 

Total VOL (ml) 467 

Aliquot VOL (ml) 20 -
Titrant VOL (ml) 3.24 

---
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PRE-TEST INFORMATION 
GENERAL 

Test: 8-RA-U1 
Date: 3/30/2018 
Start Time: 20:01 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.04 "Hg 

Meter No. 1-P&M 
Meter Yd 1.0030 
Meter Pressure: 2.5 iwg 
Pstack: 0.36 iwg 
Pstack: 30.06 "Hg 
Cp: 0.84 
Tref: 68 OF 

Stack Area: 38.84 ft~ 

METHOD 3A, 6C, 7E DATA 

~ ~ 
Span 19.59 18.46 
Actual Span Value 10.81 11.04 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10.84 10 87 
Pre-test Zero 0.04 0.04 
Pre-test Span 10.79 10.85 

0-30 min 8.60 11.68 

Post-test Zero 0.04 0.03 
Post-test Span 10.84 10.85 
Post Test Zero Direct 0.04 0.01 
Post Test Span Direct 10.84 10.86 
Average 8.60 11.68 
Corr. Results 8.59 11.88 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DAT A 
lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 882.4 760.6 121.8 5 
2/H2O 770.3 765.1 5.2 4 

3/Empty 468.6 467.6 1.0 3 
4/S.G. 797.5 789.6 7.9 2 
Rinse 50.0 -50.0 1 
Total 85.9 5 

Dry Gas Meter 4 
Time Vol. Tm(inl Tm(out} 3 
Start 646.435 87 85 2 

85 83 1 
Stop 673.547 83 81 5 

4 
Total 27.112 84.0 3 

Summary 2 
Sample Volume: 26.657 dscf 1 
H2O Volume: 4.054 scf 5 
Moisture Content: 13.2 % 4 

3 
2 

!.ill. co 1 
92.70 9.55 5 
48.4 4.68 4 
0.17 0 03 3 

48.64 4.76 2 
0.24 0.04 1 

48.66 4.76 5 
4 

38.26 0 13 3 
2 

0.19 0.06 1 
48.43 4.80 Average 
0.14 0.01 

48.82 4.71 
38.26 0.13 

38.10 0.08 
Cal Error <2%, Bias <5%: Drift< 3% 

Calibrtion Error 0.2% -0.9% 0.3% 0.8% 
Pre-Test Zero Bias 0.0% 0.2% 0.1% 0.1% 
Pre-Test Span Bias -0.3% -0.1% 0.0% 0.1% 
Post-Test Zero Bias 0.0% 0.1% 0.1% 0.6% 
Post-Test Span Bias 0.0% -0.1% -0.4% 0.9% 
Zero Drift 0.0% 0.0% 0.0% 0.3% 
Span Drift 0.2% 0.0% -0.2% 0.3% 

11.: :, , ' i r ,:i .. · ::;s P/"' ~;:~ -
RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Oiff. Diff. % 
Flow kdscfh 5629.01 5426.50 202.51 3.6% 
02 % dry 8.59 8.6 -0.02 -0.3% 
CO2 %dry 11.88 11.9 0.02 0.1% 
NOx ppm dry 38.10 39.7 -1.61 -4.2% 
NOx ppm@3% 02 55.42 57.7 -2.30 -4.2% 

NOx lb/hr 25.61 25.8060 -0.20 -0.8% 
SO2 ppm dry 12.75 12.68 0.07 0.5% 
SO2 ppm@3% 0 2 18.55 18.43 0.11 0.6% 

SO2 lb/hr 11.921 11.452 0.470 3.9% 
co ppm dry 0.08 0.91 -0.83 
co ppm@3% 0 2 0.12 1.33 -1.21 

co lb/hr 0.033 0.360 
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METHOD 2 DATA 
dP dP2 Temp Velocity 

(in. H2Ol On. H2O2l m ®fil 
1.200 1.0954 351 76.24 
1.100 1.0488 351 72.99 
0.980 0.9899 352 68.94 
0.960 0.9798 352 68.23 
0.840 0.9165 351 63.78 
1.100 1.0488 350 72.95 
0.970 0.9849 351 68.54 
0.890 0.9434 350 65.61 
0.910 0.9539 351 66.39 
0.870 0.9327 351 64.91 
0.890 0.9434 351 65.66 
0.940 0.9695 350 67.43 
0.960 0.9798 350 68.15 
0.990 0.9950 351 69.25 
0.970 0.9849 350 68.50 
1.000 1.0000 351 69.59 
1.100 1.0488 350 72.95 
0.980 0.9899 351 68.89 
0.990 0.9950 350 69.20 
1.000 1.0000 350 69.55 
1.000 1.0000 350 69.55 
1.200 1.0954 351 76.24 
1.100 1.0488 351 72.99 
1.200 1.0954 350 76.19 
0.990 0.9950 350 69.20 
1.100 1.0488 350 72.95 
1.300 1.1402 350 79.30 
1.300 1.1402 351 79.35 
1.200 1.0954 351 76.24 
1.200 1.0954 350 76.19 

1.0374 1.0185 350.6 70.86 
TEST SUMMARY 

02: 8.594 % dry 
7.459 %wet 

CO2: 11.883 %dry 
10.315 %wet 

NOx: 38.101 ppm dry 
33.071 ppm wet 

25.605 lb/hr 

SO2: 12.749961 ppm dry 

11.921 lb/hr 

CO: 0.08 ppm dry 

0.07 ppm wet 

0.033 lb/hr 

H2O: 13.2 % 

MW: 28.63 lb/lb-mole 

Flow: 165,145 wacfm 

93.82 mdscfm 

5629.01 kdscfh 

SOx Titration Summary 

81/2 Probe 
N BaCl2 0.0100000 

Total VOL {ml) 427 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 3.75 



PRE-TEST INFORMATION 

GENERAL 

Test: 9-RA-U1 

Date: 3/30/2018 

Start Time: 20:45 

Station: Desert View Power 

Unit: #1 
Test Condition: Full load 

Performed By: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.04 "Hg 

Meter No. 1-P&M 

Meter Yd 1.0030 

Meter Pressure: 2.5 iwg 

Pstack: 0.36 iwg 

Pstack: 30.06 "Hg 

Cp 0.84 

Tref: 68 OF 

Stack Area: 38.84 ftL 

METHOD 3A, 6C, 7E DATA 

Qi ~ 
Span 19.59 18.46 

Actual Span Value 10.81 11.04 

Pre Test Zero Direct 0.04 0.01 

Pre Test Span Direct 10.84 10.86 

Pre-test Zero 0.04 0.03 

Pre-test Span 10.84 1085 

0-30 min 8.57 11.71 

Post-test Zero 0.04 0.03 

Post-test Span 10.84 10.87 

Post Test Zero Direct 0.04 0.01 

Post Test Span Direct 10.84 10.87 

Average 8.57 11.71 

Corr. Results 8.54 11.91 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 

Desert View Power UNIT 1 
METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 841.4 723.5 117.9 5 

2/H2O 719.3 713 9 5.4 4 

3/Empty 651.1 650.0 1.1 3 

4/S.G. 901.7 892.2 9.5 2 

Rinse 50.0 -50.0 1 

Total 83.9 5 

Dry Gas Meter 4 

Time Vol. Tm(in) Tm{out} 3 

Start 674.200 89 86 2 
89 85 1 

Stop 701.525 89 85 5 
4 

Total 27.325 87.2 3 

Summary 2 

Sample Volume: 26.711 dscf 1 

H2OVolume: 3.960 scf 5 

Moisture Content: 12.9 % 4 
3 
2 

llib co 1 

92.70 9.55 5 

48.4 4.68 4 

0.14 0.01 3 

48.82 4.71 2 

0.19 0.06 1 

48.43 4.80 5 
4 

38.11 0.10 3 
2 

0.19 0.01 1 

48.68 4.74 Average 

0.14 0.01 

48.73 4.74 

38.11 0.10 

37.94 0.06 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.2% -1.0% 0.5% 0.3% 

Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.6% 

Pre-Test Span Bias 0.0% -0.1% -0.4% 0.9% 

Post-Test Zero Bias 0.0% 0.1% 0.1% 0.1% 

Post-Test Span Bias 0.0% 0.0% 0.0% 0.1% 

Zero Drift 0.0% 0.0% 0.0% -0.5% 

Span Drift 0.0% 0.1% 0.3% -0.6% 

(:, .! .: i,,, i\ 1 .. · ... . .. •)J';::~. f"i ,' 

RELATIVE ACCURACY DAT A 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5690.14 5380.00 310.13 5.5% 

02 % dry 8.54 8.5 0.00 -0.1% 

CO2 % dry 11.91 12.0 -0.05 -0.4% 

NOx ppm dry 37.94 39.6 -1.68 -4.4% 

NOx ppm@3% 0 2 54.93 57.0 -2.11 -3.8% 

NOx lb/hr 25.77 25.63 0.15 0.6% 

SO2 ppm dry 11.95 10.92 1.03 8.6% 

SO2 ppm@3% 0 2 17.31 15.72 1.58 9.1% 

SO2 lb/hr 11.298 9.817 1.481 13.1% 

co ppm dry 0.06 0.78 -0.72 

co ppm@3% 0 2 0.08 1.10 -1.01 

co lb/hr 0.023 0.299 
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METHOD 2 DATA -
dP dP2 Temp Velocity 

(in. H2O} (in. H7O2} rn {fQ§} -1.300 1.1402 351 79.30 

1.300 1.1402 351 79.30 -1.400 1.1832 351 82.29 

1.200 1.0954 350 76.14 

1.000 1.0000 350 69.51 -1.100 1.0488 351 72.94 

1.000 1.0000 351 69.55 

1.200 1.0954 351 76.19 

1.200 1.0954 350 76.14 

1.000 1.0000 351 69.55 

0.990 0.9950 351 69.20 

1100 1.0488 351 72.94 

0.970 0.9849 352 68.54 

0.950 0.9747 351 67.79 

0.890 0.9434 351 65.61 

0.960 0.9798 352 68.19 -
0.950 0.9747 351 67.79 

0.930 0.9644 351 67.07 -0.970 0.9849 350 68.46 

0.990 0.9950 350 69.16 -
0.940 0.9695 351 67.43 

0.940 0.9695 351 67.43 

0.960 0.9798 351 68.14 
~ 

0.940 0.9695 351 67.43 

0.970 0.9849 350 68.46 -
J.lOO 1.0488 352 72.99 

1.200 1.0954 352 76.23 

1.210 1.1000 351 76.50 

1.000 1.0000 351 69.55 

l.100 1.0488 351 72.94 

1.0548 1.0270 350.9 71.43 

TEST SUMMARY 

02: 8.537 % dry 

7.435 %wet 

CO2: 11.911 % dry 

10.373 %wet 

NO.: 37.940 ppm dry 

33.042 ppm wet 

25.774 lb/hr 

SO2: 11.953093 ppm dry 

11.298 lb/hr -
CO: 0.06 ppm dry 

0.05 ppm wet 

0.023 lb/hr 

H2O: 12.9 % 

MW: 28.67 lb/lb-mole -
Flow: 166,450 wacfm 

94.84 mdscfm 

5690.14 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0100000 

Total VOL (ml) 419 

Aliquot VOL (ml) 20 -
Titrant VOL (ml) 3.59 

1111111 

-
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EPA METHOD 26A SOURCE TEST 
1111!1!1 

-
DATA AND WORKSHEET .. 

Client Desert View Power Parameter Full Load 

Loaction Mecca Fuel 
-Biomass 

Unit 1 Data By ow -
Test Number 1-HCL-U1 2-HCL-U1 3-HCL-U1 Average -
Reference Temperature, F 68 68 68 

Test Date 3/29/2018 3/29/2018 3/29/2018 -
Sample Train 30-WCS 30-WCS 30-WCS -
Pitot Factor 0.840 0.840 0.840 

Meter Calibration Factor 0.995 0.995 0.995 -
Stack Area (sq ft) 38.84 38.84 38.84 -
Sample Time (Min) 120 120 120 120 .. 
Barometric Pressure (in Hg) 30.09 30.09 30.09 30.09 

Nozzle Diam (in) 0.239 0.239 0.239 0.239 -
Start/Stop Time 945/1208 1236/1504 1600/1810 -
Stack Pressure (iwg) 0.68 0.68 0.68 0.68 

Delta P (iwg) 1.105 1.106 1.106 1.1055 

Meter Pressure (iwg) 2.10 2.12 2.03 2.083 .. 
Stack Temperature (F) 352.7 350.7 351.9 351.8 -
Meter Temperature (F) 93.5 104.0 102.2 99.9 

Meter Volume (acf) 99.023 99.032 99.184 99.080 -
Liquid Volume (ml) 301.6 296.5 281.3 293.1 -
Stack 02 (%) 9.09 8.93 9.12 9.0 -
Stack CO2 (%) 11.34 11.57 11.39 11.4 

Standard Sample Volume (SCF 94.991 93.233 93.661 93.962 

Moisture Fraction 0.130 0.131 0.124 0.128 Pl! 

Molecular Weight {wet) 28.59 28.62 28.67 28.63 -
Stack Gas Velocity (ft/sec) 73.20 73.10 73.09 73.13 

Stack Flow Rate (wacfm) 170,584 170,355 170,321 170,420 -
Stack Flow Rate ( dscfm) 97,064 97,144 97,691 97,300 -
lsokinetic Ratio {%} 101.64 99.67 99.57 100.29 -

HYDROCHLORIC ACID TEST RESULTS 
Unit 1 PIii': 

-
Test Number 1-HCL-U1 2-HCL-U1 3-HCL-U1 Average -
Date 03/29/18 03/29/18 03/29/18 

Start/Stop Time 945/1208 1236/1504 1600/1810 

Stack Flow Rate, dsctml1l 97,064 97,144 97,691 97,300 -
Sample Volume, dscf 94.991 93.233 93.661 93.962 -
02,% 9.09 8.93 9.12 9.04 

CO2,% 11.34 11.57 11.39 11.43 -
002AS-3204 71-RT-233 467 of 612 --



-.. .. 
- mg/sample 55.5 63.2 60.7 59.8 ,. 

mg/dscm 20.631 23.936 22.884 22.483 - ppm (as HCI) 13.600 15.779 15.085 14.821 
lb/hr (as HCI) 7.4949 8.7028 8.3672 8.1883 - MMBtu/Hr 393 393 393 393 - Lb/MMBtu 0.019 0.022 0.021 0.0208 -- *@68 Deg-F 

----
,_ 

... 
,,. 

--.. 
-.. 
.. 
-.. 
--.. 
.. .. 
-
------
,.. 
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UNIT 1 PARTICULATE CALCULATIONS 

-

.. 

-
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- EPA METHOD 26A SOURCE TEST - DATA AND WORKSHEET .. 
Client Desert View Power Parameter Full Load .. 
Loaction Mecca Fuel Biomass ,.. 
Unit 1 Data By DW - Test Number 1-HCL-U1 2-HCL-U1 3-HCL-U1 Average 
Reference Temperature, F 68 68 68 - Test Date 3/29/2018 3/29/2018 3/29/2018 - Sample Train 30-WCS 30-WCS 30-WCS - Pitot Factor 0.840 0.840 0.840 
Meter Calibration Factor 0.995 0.995 0.995 - Stack Area (sq ft) 38.84 38.84 38.84 - Sample Time (Min) 120 120 120 120 - Barometric Pressure (in Hg) 30.09 30.09 30.09 30.09 
Nozzle Diam (in) 0.239 0.239 0.239 0.239 - Start/Stop Time 945/1208 1236/1504 1600/1810 .. Stack Pressure (iwg) 0.68 0.68 0.68 0.68 
Delta P (iwg) 1.105 1.106 1.106 1.1055 - Meter Pressure (iwg) 2.10 2.12 2.03 2.083 - Stack Temperature (F) 352.7 350.7 351.9 351.8 
Meter Temperature (F) 93.5 104.0 102.2 99.9 - Meter Volume (acf) 99.023 99.032 99.184 99.080 - Liquid Volume (ml) 301.6 296.5 281.3 293.1 .. Stack 02 (%) 9.09 8.93 9.12 9.0 - Stack CO2 (%) 11.34 11.57 11.39 11.4 
Standard Sample Volume (SCF 94.991 93.233 93.661 93.962 - Moisture Fraction 0.130 0.131 0.124 0.128 - Molecular Weight (wet) 28.59 28.62 28.67 28.63 
Stack Gas Velocity (ft/sec) 73.20 73.10 73.09 73.13 - Stack Flow Rate (wacfm) 170,584 170,355 170,321 170,420 .. Stack Flow Rate (dscfm) 97,064 97,144 97,691 97,300 
lsokinetic Ratio(%) 101.64 99.67 99.57 100.29 -.. 

--
lll!llt .. 
,.. 

.. 
-
1111111 
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SCAQMD 25.3 SOURCE TEST 

DA TA AND WORKSHEET 

Client. ........................................... Jesert View Powe 
Loaction ....................................... . 
Unit ............................................. . 
Test Number ................................ . 
Reference Temperature, F ........... . 
Test Date ..................................... . 
Sample Time (Min) ....................... . 
Barometric Pressure (in Hg) ........ . 
Start/Stop Time ............................ . 
Stack 02 (%) ............................... . 
Stack CO2 (%) ............................. . 

Stack H2O (%) ....................... . 
Stack Flow Rate (wacfm) ............. . 

Stack Flow Rate (dscfm) .............. . 
Laboraotory Results 
Vial-Organic Carbon as Methane .. 
SC-TGNMO ppm ......................... . 

TGNMO EPA Correction Factor .. . 
TGNMO ppm ............................... . 
TGNMO ppm @ 3% 02 ............... . 
TGNMO lb/hr ............................... . 

002AS-3204 71-RT-233 

Mecca 

1 
1A-HC-U1 

68 

3/29/2018 
~60 

30.09 
946/1033 

9.09 
11.34 

13.0% 
170,584 

97,064 

0.68 
1.22 

1.086 
2.1 

3.13 
0.50 

472 of 612 

Parameter............ >90% 
Fuel. ..................... Biomass/coke 
Data By................ OW 
1B-HC-U1 Average 

68 

3/29/2018 
~60 

30.09 
946/1033 

9.09 
11.34 

13.0% 
170,584 

97,064 

0.65 
1.23 

1.086 
2.0 

3.09 
0.49 

~60 
30.09 

9.1 
11.3 

13.0% 
170,584 

97,064 

0.67 
1.23 

2.05 
3.11 
0.50 
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2017 Annual Average MMBtu/Hr Calculation 

Period Hours 
Boiler #1 Operating Hours 
Boiler #2 Operating Hours 

Total Operating Hours 

Gross Generation 

Net Generation 

Hazen Fuel Analysis 
Hazen Fuel Analysis 

2017 Fuel Records 

Annual avg, Units 1 & 2 
Annual avg, Units 1 & 2 

002AS-3204 71-RT-233 

17,520 

7,900 

8,076 

15,976 

400,048 

345,748 

7,870 HHV Btu 
7,355 LHV Btu 

370,276 tons purchased 
7,304 System loss 

-2,201 Net change in inventory 
365,173 tons consumed 

0.91 tons/MWh 
1.06 tons/MWh 

730,345,640 pounds consumed 
5,747,820,186,800 Btu wood 
5,371,692,182,200 Btu wood 

5,747,820 MMBtu wood 
5,371,692 MMBtu wood 

38,523 MMBtu gas 
15,976 operating hours 

362 MMBtu/hr 

339 MMBtu/hr 

474 of 612 

Gross 

Net 

HHV 

LHV 

HHV 

LHV 

0.67% 

HHV 

LHV 



Average MMBtu/Hr Calculation 

Stack test date: 3/29/2018 

Avg daily steam production, Unit 1 

Avg daily steam production, Unit 2 

Burn rate during stack test 

Boiler #1 Operating Hours 

Boiler #2 Operating Hours 

Net Generation 

Fuel Analysis 

Fuel Analysis 

Tested Unit 

Fuel consumption 

Fuel consumption, tested unit 

Heat input during test (tested unit) 

002AS-3204 71-RT-233 

199 kpph 

190 kpph 

1.06 
24 

24 

1,006 MWh 

8,675 HHV Btu 

199 kpph 

1,063 tons consumed total 

544 tons consumed total 

9,430,114,094 Btu wood 

9,430 MMBtu wood 

0 MM Btu gas 

24 operating hours 

393 MMBtu/hr 

hr 

475 of 612 

HHV 

HHV 

-0.00% 

HHV 
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UNIT 1 

Average MMBtu/Hr Calculation 

Stack test date: 3/30/2018 

Avg daily steam production, Unit 1 

Avg daily steam production, Unit 2 

Burn rate during stack test 

Boiler #1 Operating Hours 

Boiler #2 Operating Hours 

Net Generation 

Fuel Analysis 

Fuel Analysis 

Tested Unit 

Fuel consumption 

Fuel consumption, tested unit 

Heat input during test (tested unit) 

002AS-3204 71-RT-233 

206 kpph 

180 kpph 

1.06 

24 

24 

1,008 MWh 

7,360 HHV Btu 

206 kpph 

1,065 tons consumed total 

568 tons consumed total 

8,363,480,074 Btu wood 

8,363 MMBtu wood 

3 MMBtu gas 

24 operating hours 

349 MMBtu/hr 

476 of 612 

HHV 

HHV 

0.04% 

HHV 
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PRE-TEST INFORMATION 

GENERAL 

Test: 1-RA-U2 

Date: 3/27/2018 

Start Time: 8:30 

Station: Desert View Power 

Unit: Unit2 

Test Condition: Full Load 

Performed By: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 
Barom. Pressure: psi 

30.19 "Hg 

Meter No. 1-P&M 

Meter Yd 1.0030 

Meter Pressure: 1.0 iwg 

Pstack: 073 iwg 

Pstack: 30.24 "Hg 

Cp: 0 84 

Tref: 68 OF 

Stack Area: 38.84 ftL 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DAT A AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 888.1 747.6 140.5 5 

2/H2O 761 5 760.8 0.7 4 

3/Empty 466.5 466.0 0.5 3 

4/S.G. 850.0 837.9 12.1 2 

Rinse 50.0 -50.0 1 

Total 103.8 5 

Dry Gas Meter 4 

Time Vol. Tm(in) Tm(outl 3 

Start 911.600 71 73 2 
73 75 1 

Stop 946.577 74 76 5 
4 

Total 34.977 73.7 3 

Summary 2 

Sample Volume: 35.102 dscf 1 

H2OVolume: 4.899 scf 5 

Moisture Content: 12.2 % 4 
3 

METHOD 3A, SC, 7E DAT A 2 

~ ~ ~ co 1 

Analyzer Span 19.59 18.46 92.70 9.55 5 

Actual Span Value 10.81 11.04 48.4 4.68 4 

Pre Test Zero Direct 0.04 0.01 0.15 0.01 3 

Pre Test Span Direct 10.86 10.97 48.52 4.72 2 

Pre-test Zero 0 04 0.03 0.29 0.03 1 

Pre-test Span 10 84 10.90 48.63 4 72 5 
4 

0-60 min 8.57 11.82 33.34 0.21 3 
2 

Post-test Zero 0 04 0.03 0 22 0.02 1 

Post-test Span 10 79 10.83 48.7G 4 70 Average 

Post Test Zero Direct 0.04 0 01 0.16 0.01 

Post Test Span Direct 10 82 10 91 49.01 4 71 

Average 8.57 11.82 33.34 0.21 

Corr. Results 8.56 12.01 33.06 0.18 

Cal Error <2%, Bias <5%; Drift <3% 

Calibration Error 0.3% -0.4% 0.1% 0.5% 

Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.3% 

Pre-Test Span Bias -0.1% -0.4% 0.1% -0.1%_ 

Post-Test Zero Bias 0.0% 0.1% 0.1% 0.2% 

Post-Test Span Bias -0.1% -0.4% -0.3% -0.1% 

Zero Drift 0.0% 0.0% -0.1% -0.1% 

Span Drift -0.2% -0.4% 0.1% -0.1% 

., ·.1,:· ,·' > ,. ' : ~ ', '•• C' ; .. 
RELATIVE ACCURACY DAT A 

Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5556.39 5959.90 -403.51 -7.3% 

02 % dry 8.56 8.6 -0.01 -0.2% 

CO2 % dry 12.01 12.1 -0.12 -1.0% 

NO, ppm dry 33.06 35.5 -2.44 -7.4% 

NO, ppm@3% 0 2 47.94 51.5 -3.55 -7.4% 

NO, lb/hr 21.93 25.31 -3.38 -15.4% 

SO2 ppm dry 6.05 6.06 -0.02 -0.2% 

SO2 ppm@3%O2 8.77 8.96 -0.19 -2.2% 

SO2 lb/hr 5.58 6.018 -0.438 -7.9% 

co ppm dry 0.18 1.26 -1.08 

co ppm@3% 02 0.27 1.82 -1.56 

co lb/hr 0.074 0.545 
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METHOD 2 DAT A 

dP dP2 Temp Velocity 

(in. H2Ol (in. H7O
2

) m .{fQfil 

1.000 1.0000 345 68.97 

0.980 0.9899 348 68.41 

1.300 1.1402 346 78.69 

1.200 1.0954 347 75.65 

1.000 1.0000 347 69.06 

1300 1.1402 345 78.64 

1100 1.0488 348 72.47 

0.600 0.7746 350 53.59 

0.680 0.8246 349 57.02 

0.620 0.7874 346 54.34 

0.860 0.9274 350 64.16 

0.940 0.9695 351 67.12 

0.920 0.9592 348 66.28 

0.780 0.8832 349 61.07 

0.750 0.8660 347 59.81 

1.100 1.0488 344 72.29 

1.000 1.0000 346 69.01 

0.910 0.9539 347 65.88 -0.760 0.8718 348 60.24 

0.720 0.8485 348 58.63 

1.000 1.0000 346 69.01 

I.JOO 1.0488 347 72.43 

1.300 1.1402 348 78.79 

1.200 1.0954 348 75.70 

1.000 1.0000 349 69.14 

1.300 1.1402 347 78.74 

I. JOO 1.0488 348 72.47 

1.400 1.1832 349 81.81 

1.000 1.0000 348 69.10 

0.950 0.9747 349 67.39 

0.9841 0.9920 347.6 68.53 

TEST SUMMARY 

02: 8.557 %dry 

CO2: 12.013 % dry 

NOx: 33.057 ppm dry 

21.929 lb/hr 

SO2: 6.0458297 ppm dry 

SO2: 5.580 lb/hr 

CO: 0.18 ppm dry 
(ilift,;. 

0.074 lb/hr 

H2O: 12.2 % 

MW: 28.76 lb/lb-mole 

Flow: 159,704 wacfm 

92.61 mdscfm 

5556.39 kdscfh 

SOx Titration Summary 

B1/2 

N BaCl2 0.0099900 

Total VOL (ml) 457 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.19 
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PRE-TEST INFORMATION 
GENERAL 

Test: 2-RA-U2 

Date: 3/27/2018 
Start Time: 9:54 
Station: Desert View Power 
Unit: Unit2 
Test Condition: Full Load 
Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.19 "Hg 

Meter No. 1-P&M 
Meter Yd 1.0030 

Meter Pressure: 1.0 iwg 
Pstack: 0.73 iwg 
Pstack: 30.24 "Hg 
Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 ff 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 
lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 850.6 707.8 142.8 5 
2/H2O 695.7 691.0 4.7 4 

3/Empty 590.5 590.5 0.0 3 
4/S.G. 981.6 972.7 8.9 2 
Rinse 50.0 -50.0 1 
Total 106.4 5 

Dry Gas Meter 4 
Time Vol. Tm{in) Tm{out) 3 
Start 947.100 75 77 2 

76 78 1 
Stop 982.157 77 79 5 

4 
Total 35.057 77.0 3 

Summary 2 
Sample Volume: 34.964 dscf 1 
H2O Volume: 5.022 set 5 
Moisture Content: 12.6 % 4 

3 
METHOD 3A, 6C, 7E DATA 2 

lli .Qlli ~ co 1 
Analyzer Span 19.59 18.46 92.70 9.55 5 
Actual Span Value 10.81 11.04 48.4 4.68 4 
Pre Test Zero Direct 0 04 0 01 0 !6 0 01 3 
Pre Test Span Direct 10.82 10 9'1 49.01 4 71 2 
Pre-test Zero 0 04 0.03 0 ?2 0 02 1 
Pre-test Span 10.79 10.83 48.76 4 70 5 

I 4 
0-60 min 840 12.00 3440 0.20 3 

2 
Post-test Zero 0.04 0.04 0.22 0.04 1 
Post-test Span 10.74 10.90 48 72 4.71 Average 
Post Test Zero Direct 0.04 0.02 0.16 0.01 
Post Test Span Direct 10 77 10.96 48.90 4.73 
Average 8.40 12.00 34.40 0.20 
Corr. Results 8.42 12.19 34.10 0.17 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.0% -0.7% 0.7% 0.3% 
Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.2% 
Pre-Test Span Bias -0.1% -0.4% -0.3% -0.1% 
Post-Test Zero Bias 0.0% 0.1% 0.1% 0.3% 
Post-Test Span Bias -0.1% -0.3% -0.2% -0.1% 
Zero Drift 0.0% 0.0% 0.0% 0.2% 
Span Drift -0.3% 0.4% 0.0% 0.1% 
;:;·, :: : /; -· ~) a 
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RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5652.25 5901.22 -248.97 -4.4% 
02 % dry 8.42 8.5 -0.06 -0.7% 
CO2 % dry 12.19 12.2 -0.05 -0.4% 
NOx ppm dry 34.10 36.5 -2.45 -7.2% 
NO, ppm@3% 02 48.92 52.6 -3.69 -7.5% 

NO, lb/hr 23.01 25.8 -2.80 -12.2% 
SO2 ppm dry 7.65 7.79 -0.14 -1.8% 
SO2 ppm@3% 02 10.97 11.22 -0.24 -2.2% 

METHOD 2 DATA 
dP dP2 

Temp 
(in. H7O) {in. H2O2) rn 

I.JOO 1.0488 345 
1.000 1.0000 347 
1.400 1.1832 348 
1.200 1.0954 348 
1.000 1.0000 349 
1.300 1.1402 346 
I. 100 1.0488 347 
1.000 1.0000 348 
0.710 0.8426 348 
0.630 0.7937 347 
0.880 0.9381 345 
0.970 0.9849 345 

0.880 0.9381 346 
0.790 0.8888 347 
0.740 0.8602 348 
1.200 1.0954 348 
1.100 1.0488 349 
0.930 0.9644 348 
0.750 0.8660 348 
0.720 0.8485 345 
1100 1.0488 346 
1.000 1.0000 348 
1.300 1.1402 347 
1.300 1. 1402 348 
1100 1.0488 346 
1.400 1.1832 348 
1.200 1.0954 347 
1.300 1.1402 348 
1.000 1.0000 348 
0.960 0.9798 346 

1.0243 1.0121 347.1 
TEST SUMMARY 

02: 8.425 % dry 

CO2: 12.193 % dry 

NO,: 34.096 ppm dry 

23.008 lb/hr 

SO2: 7.647314 ppm dry 

7.180 lb/hr 

CO: 0.17 ppm dry 

0.070 lb/hr 

H2O: 12.6 % 

MW: 28.74 lb/lb-mole 

Flow: 162,944 wacfm 

94.20 mdscfm 

5652.25 kdscfh 

SOx Titration Summary 
SO2 lb/hr 7.180 7.666 -0.486 -6.8% 81/2 
co ppm dry 0.17 1.09 -0.92 N BaCl2 0.0099900 
co ppm@3% 0 2 0.25 1.57 -1.33 Total VOL (ml) 426 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.96 co lb/hr 0.070 0.469 
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Velocity 

~ 
72.36 
69.08 
81.79 
75.72 
69.16 
78.71 
72.45 
69.12 
58.24 
54.83 
64.72 

67.95 

64.76 
61.40 
59.46 

75.72 

72.54 

66.66 

59.86 

58.54 

72.41 
69.12 
78.76 
78.81 
72.41 
81.79 
75.67 
78.81 
69.12 
67.64 
69.92 



PRE-TEST INFORMATION 

GENERAL 

Test: 3-RA-U2 

Date: 3/27/2018 

Start Time: 11:32 

Station: Desert View Power 

Unit: Unit 2 

Test Condition: Full Load 

Performed Bv: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.19 "Hg 

Meter No. 1-P&M 

Meter Yd 1.0030 

Meter Pressure: 1.0 iwg 

Pstack: 0.73 iwg 

Pstack: 30.24 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 ft1 

METHOD 3A, 6C, 7E DATA 

Qi ~ 

Span 19.59 18.46 

Actual Span Value 10.81 11.04 

Pre Test Zero Direct 0.04 0.02 

Pre Test Span Direct 10.77 10.96 

Pre-test Zero 0.04 0.04 

Pre-test Span 10.74 10.90 

0-60 min 8.57 11.80 

Post-test Zero 0.04 0.03 

Post-test Span 10.74 10.84 

Post Test Zero Direct 0 04 0 01 

Post Test Span Direct 1079 10.89 

Average 8.57 11.80 

Corr. Results 8.61 11.99 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DAT A 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 878.1 742.8 135.3 5 

2/H2O 750.5 748.7 1.8 4 

3/Empty 467.5 466.6 0.9 3 

4/S.G. 859.4 850.0 9.4 2 

Rinse 50.0 -50.0 1 

Total 97.4 5 

Dry Gas Meter 4 

Time Vol. Tm(in} Tm(out) 3 

Start 984.780 78 79 2 
80 83 1 

Stop 1019.105 81 84 5 

4 

Total 34.325 80.8 3 
Summary 2 

Sample Volume: 33.991 dscf 1 

H2OVolume: 4.597 set 5 

Moisture Content: 11.9 % 4 

3 
2 

~ co 1 

92.70 9.55 5 

48.4 4.68 4 

0.16 0.01 3 

48.90 4.73 2 

0.22 0.04 1 

48.72 4.71 5 
4 

34.76 0.20 3 
2 

0 22 0.03 1 

48.74 4 69 Average 

0 16 0 00 

48.92 4 72 

34.76 0.20 

34.47 0.17 

Cal Error <2%, Bias <5%, Drift <3% 

Calibrtion Error -0.2% -0.4% 0.5% 0.5% 

Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.3% 

Pre-Test Span Bias -0.1% -0.3% -0.2% -0.1% 

Post-Test Zero Bias 0.0% 0.1% 0.1% 0.3% 

Post-Test Span Bias -0.2% -0.3% -0.2% -0.3% 

Zero Drift 0.0% 0.0% 0.0% -0.1% 

Span Drift 0.0% -0.4% 0.0% -0.2% 

i_ i , .,.: ,. 
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RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5824.42 5940.10 -115.68 -2.0% 

02 % dry 8.61 8.6 0.02 0.2% 

CO2 % dry 11.99 12.1 -0.11 -0.9% 

NOx ppm dry 34.47 37.0 -2.54 -7.4% 

NO, ppm@3% 0 2 50.22 53.8 -3.53 -7.0% 

NOx lb/hr 23.97 26.2878 -2.32 -9.7% 

SO2 ppm dry 8.05 8.48 -0.43 -5.3% 

SO2 ppm@3% 02 11.73 12.30 -0.57 -4.8% 

SO2 lb/hr 7.789 8.389 -0.600 -7.7% 

co ppm dry 0.17 0.87 -0.70 

co ppm@3% 0 2 0.25 1.27 -1.02 

co lb/hr 0.073 0.376 -0.30 
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METHOD 2 DAT A 

dP dP2 Temp Velocity 

lin. H2O} (in. H2O2
) rn .{fQfil 

1.200 1.0954 345 75.50 

1.100 1.0488 346 72.33 -
1.500 1.2247 347 84.52 

1.300 1.1402 348 78.73 

1.100 1.0488 347 72.38 

1.400 1.1832 345 81.55 

1.000 1.0000 346 68.97 -
1.200 1.0954 348 75.64 

0.750 0.8660 348 59.80 -0.650 0.8062 344 55.53 

0.850 0.9220 346 63.59 

0.960 0.9798 347 67.62 

0870 0.9327 349 64.45 

0.810 0.9000 348 62.15 

0.760 0.8718 347 60.16 

1.300 1.1402 348 78.73 -
1.400 1.1832 348 81.70 

0.950 0.9747 347 67.26 

0.770 0.8775 349 60.63 

0.750 0.8660 346 59.73 

1.200 1.0954 345 75.50 

1.000 1.0000 346 68.97 

1.300 1.1402 347 78.68 

1.400 1.1832 348 81.70 

1.000 1.0000 349 69.10 

1.400 1.1832 346 81.60 

1.300 1.1402 347 78.68 

1.300 1.1402 348 78.73 

1.100 1.0488 349 72.47 

1.000 1.0000 348 69.05 

1.0738 1.0363 347.1 71.52 
~ 

TEST SUMMARY 

02: 8.615 % dry 

CO2: 11.987 %dry 
fl!li1l)f, 

NOx: 34.469 ppm dry 

23.968 lb/hr 

SO2: 8.0508026 ppm dry 

7.789 lb/hr 

CO: 0.17 ppm dry 
lffl!;l 

0.073 lb/hr 

H2O: 11.9 % 

MW: 28.80 lb/lb-mole 

Flow: 166,663 wacfm 

97.07 mdscfm 

5824.42 kdscfh 

SOx Titration Summary 

81/2 

N BaCl2 0.0099900 

Total VOL (ml) 436 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.96 
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PRE-TEST INFORMATION 
GENERAL 

Test: 4-RA-U2 

Date: 3/27/2018 
Start Time: 12:55 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.19 "Hg 

Meter No. 1-P&M 
Meter Yd 1 0030 

Meter Pressure: 2.5 iwg 
Pstack: 0.73 iwg 
Pstack: 30.24 "Hg 
Cp: 0.84 
Tref: 68 OF 

Stack Area: 38 84 fr" 
METHOD 3A, 6C, 7E DATA 

~ ~ 
Span 19.59 18.46 
Actual Span Value 10.81 11.04 
Pre Test Zero Direct 0 04 0 01 
Pre Test Span Direct 10 79 10 89 
Pre-test Zero 0.04 0.03 
Pre-test Span 10.74 10.84 

0-30 min 8.45 11.85 

Post-test Zero 0 04 0.03 
Post-test Span 10.82 10.80 
Post Test Zero Direct 0 04 0.01 
Post Test Span Direct 10 87 10 86 

Average 8.45 11.85 

Corr. Results 8.47 12.09 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DAT A 

lmpingers 
#/Matl. End Start Diff. Point 
1/H2O 811.8 701.8 110.0 5 
2/H2O 710.7 704.0 6.7 4 

3/Empty 591.9 589.7 2.2 3 
4/S.G. 991.5 981.6 9.9 2 
Rinse 50.0 -50.0 1 
Total 78.8 5 

Dry Gas Meter 4 
Time Vol. Tm(in) Tm(outl 3 
Start 22.500 86 89 2 

87 90 1 
Stop 48.660 88 91 5 

4 
Total 26.160 88.5 3 

Summary 2 
Sample Volume: 25.637 dscf 1 
H2OVolume: 3.719 scf 5 
Moisture Content: 12.7 % 4 

3 
2 

NQ. co 1 
92.70 9.55 5 
48.4 4.68 4 
i.J.16 0 00 3 

48 92 4 72 2 
22 0.03 1 

48 74 4 69 5 
4 

34.86 0.23 3 
2 

0.21 0.03 1 
48.66 4 74 Average 
016 0 00 

48 91 4 71 

34.86 0.23 

34.58 0.20 
Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error -0.1% -0.8% 0.6% 0.4% 
Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.3% 
Pre-Test Span Bias -0.2% -0.3% -0.2% -0.3% 
Post-Test Zero Bias 0.0% 0.1% 0.1% 0.3% 
Post-Test Span Bias -0.3% -0.3% -0.3% 0.3% 

Zero Drift 0.0% 0.0% 0.0% 0.1% 
Span Drift 0.4% -0.2% -0.1% 0.4% 
IC'L ,'·,,'.J -.:, '.' ·-·• -·~; ! I , .. 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5802.65 5935.48 -132.83 -2.3% 

02 % dry 8.47 8.5 -0.05 -0.6% 

CO2 % dry 12.09 12.1 -0.06 -0.5% 

NOx ppm dry 34.58 37.0 -2.40 -7.0% 

NOx ppm@3% 02 49.79 53.4 -3.60 -7.2% 

NOx lb/hr 23.96 26.2452 -2.29 -9.6% 

SO2 ppm dry 6.41 8.39 -1.99 -31.0% 
SO2 ppm@3%O2 9.23 12 09 -2.87 -31.1 % 

SO2 lb/hr 6.175 8.291 -2.115 -34.3% 
co ppm dry 0.20 0.86 -0.66 
co ppm@3% 0 2 0.29 1.24 -0.95 

co lb/hr 0.085 0.372 
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METHOD 2 DATA 
dP dP2 Temp Velocity 

(in. H20} On. H2O
2l CB .{fQ§1 

1.300 1.1402 346 78.75 
1.000 1.0000 347 69.11 
1.400 1.1832 346 81.72 
1.200 1.0954 348 75.75 
1.000 1.0000 347 69.11 
1.300 1.1402 346 78.75 
1.200 1.0954 348 75.75 
1100 1.0488 350 72.62 
0.780 0.8832 351 61.19 
0.700 0.8367 351 57.97 
0.860 0.9274 346 64.05 
0.970 0.9849 349 68.15 
0.910 0.9539 351 66.09 
0.830 0.9110 351 63.12 
0.760 0.8718 350 60.36 
1.300 1.1402 349 78.90 
1.400 1.1832 350 81.92 
0.980 0.9899 351 68.59 
0.810 0.9000 352 62.39 
0.770 0.8775 351 60.79 
1.300 1.1402 350 78.94 
1.200 1.0954 351 75.89 
1.300 1.1402 349 78.90 
1.500 1.2247 348 84.70 
1.100 1.0488 349 72.57 
1.300 1.1402 348 78.85 
1.200 1.0954 349 75.80 
1.300 1.1402 350 78.94 
1.100 1.0488 351 72.66 
1.000 1.0000 350 69.24 

1.0842 1.0412 349.2 72.05 
TEST SUMMARY 

02: 8.469 %dry 

CO2: 12.089 %dry 

NOx: 34.580 ppm dry 

23.956 lb/hr 

SO2: 6.407096 ppm dry 

6.175 lb/hr 

CO: 0.20 ppm dry 

0.085 lb/hr 

H2O: 12.7 % 

MW: 28.72 lb/lb-mole 

Flow: 167,913 wacfm 

96.71 mdscfm 

5802.65 kdscfh 

SOx Titration Summary 

B1/2 
N BaCl2 0.0099900 
Total VOL (ml) 453 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 1.71 



PRE-TEST INFORMATION 

GENERAL 

Test 5-RA-U2 

Date: 3/28/2018 

Start Time: 13:39 

Station: Desert View Power 

Unit: Unit 2 

Test Condition: Full Load 

Performed By: OW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.16 "Hg 

Meter No. 1-P&M 

Meter Yd 1 0030 

Meter Pressure: 2.5 iwg 

Pstack 0.73 iwg 

Pstack: 30.21 "Hg 

Gp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 fr 
METHOD 3A, GC, 7E DATA 

Qi Qlli 
Span 19.59 18.46 

Actual Span Value 10.81 11.04 

Pre Test Zero Direct 0 04 0.01 

Pre Test Span Direct 10 87 10 86 

Pre-test Zero 0.04 0.03 

Pre-test Span 10.82 10.80 

0-30 min 8.22 12.10 

Post-test Zero 0.04 0.03 

Post-test Span 10.77 10.77 

Post Test Zero Direct 0.04 0.01 

Post Test Span Direct 10.81 10.84 

Average 8.22 12.10 

Corr. Results 8.22 12.39 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Mall. End Start Diff. Point 

1/H2O 865.0 738.0 127.0 5 

2/H2O 744.4 739 7 4.7 4 

3/Empty 468.2 467.2 1.0 3 

4/S.G. 867.2 851.4 15.8 2 

Rinse 50.0 -50.0 1 

Total 98.5 5 

Dry Gas Meter 4 

Time Vol. Tm(in) Tm(out} 3 

Start 49.450 89 90 2 
91 93 1 

Stop 76.877 92 94 5 

4 

Total 27.427 91.5 3 
Summary 2 

Sample Volume: 26.706 dscf 1 

H2OVolume: 4.649 scf 5 

Moisture Content: 14.8 % 4 

3 
2 

~ co 1 

92.70 9.55 5 

48.4 468 4 

016 0 00 3 

48 91 4 71 2 

0 21 0.03 1 

48.66 4.74 5 
4 

35.17 0.54 3 
2 

0.22 0.01 1 
48.68 4.70 Average 

0.16 0.01 

48.99 4.71 

35.17 0.54 

34.92 0.52 

Cal Error <2%. Bias <5%; Drift <3% 

Calibration Error 0.3% -1.0% 0.5% 0.3% 

Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.3% 

Pre-Test Span Bias -0.3% -0.3% -0.3% 0.3% 

Post-Test Zero Bias 0.0% 0.1% 0.1% 0.0% 

Post-Test Span Bias -0.2% -0.4% -0.3% -0.1% 

Zero Drift 0.0% 0.0% 0.0% -0.2% 

Span Drift -0.3% -0.2% 0.0% -0.3% 
_.,-' '.., /-_·:, ' ~· ·,-';;,; \S.-::; ,·,, __ ,,'., 

RELATIVE ACCURACY DAT A 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5640.28 5920.50 -280.22 -5.0% 

02 % dry 8.22 8.3 -0.04 -0.5% 

CO2 % dry 12.39 12.4 -0.02 -0.2% 

NOx ppm dry 34.92 37.6 -2.64 -7.6% 

NOx ppm@3% 02 49.31 53.0 -3.65 -7.4% 

NOx lb/hr 23.51 26.6483 -3.13 -13.3% 

SO2 ppm dry 8.32 8.44 -0.12 -1.4% 

SO2 ppm@3% 02 11.74 11.96 -0.22 -1.8% 

SO2 lb/hr 7.792 8.333 -0.541 -6.9% 

co ppm dry 0.52 1.45 -0.94 

co ppm@3% 02 0.73 2.05 -1.32 

co lb/hr 0.212 0.627 -0.41 
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METHOD 2 DATA -
dP dP2 Temp Velocity 

On. H2O} (in. H2O
2} ru .{fQfil 

1.300 1.1402 349 79.26 

1.000 1.0000 350 69.56 -
1.400 1.1832 355 82.55 

l.200 1.0954 356 76.48 

1.100 1.0488 355 73.18 

1.300 1.1402 349 79.26 

1.100 1.0488 350 72.95 -
1.200 1.0954 353 76.34 

0.740 0.8602 355 60.02 

0.660 0.8124 354 56.65 

0.870 0.9327 350 64.88 

0.990 0.9950 351 69.25 

0.880 0.9381 353 65.37 

0.830 0.9110 355 63.56 

0.750 0.8660 354 60.39 

1.200 1.0954 352 76.29 

1.400 1.1832 355 82.55 

0.960 0.9798 355 68.36 -
0.780 0.8832 356 61.66 

0.750 0.8660 354 60.39 

1.200 1.0954 354 76.38 

1.100 1.0488 355 73.18 

1.400 1.1832 355 82.55 

1300 1.1402 354 79.50 

1.000 1.0000 352 69.64 

1.500 1.2247 351 85.24 

1.300 1.1402 356 79.60 

1.200 1.0954 355 76.43 

1.100 1.0488 354 73.13 

I.JOO 1.0488 355 73.18 

1.0747 1.0367 353.4 72.26 -TEST SUMMARY 

02: 8.223 %dry 

CO2: 12.385 % dry 

NO,: 34.919 ppm dry 

-
23.514 lb/hr 

SO2: 8.3175431 ppm dry 

7.792 lb/hr 

CO: 0.52 ppm dry 

0.212 lb/hr 

H2O: 14.8 % 

MW: 28.49 lb/lb-mole 

Flow: 168,392 wacfm 

94.00 mdscfm 

5640.28 kdscfh 

SOx Titration Summary 

B1/2 

N BaCl2 0.0099900 

Total VOL (ml) 442 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.37 
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PRE-TEST INFORMATION 
GENERAL 

Test: 6-RA-U2 
Date: 3/28/2018 
Start Time: 8:01 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.16 "Hg 

Meter No. 1-P&M 
Meter Yd 1 0030 

Meter Pressure: 2.5 iwg 
Pstack: 0.75 iwg 
Pstack: 30.21 "Hg 
Cp: 0.84 
Tref: 68 OF 
Stack Area: 38.84 tr' 

METHOD 3A, 6C, 7E DATA 

~ .c..Qi 

Span 19.59 18.46 
Actual Span Value 10.81 11.04 
Pre Test Zero Direct 0.04 0.02 
Pre Test Span Direct 10.87 10.95 
Pre-test Zero 0.04 0.02 
Pre-test Span 10.82 10.88 

0-30 min 8.44 11.98 

Post-test Zero 0.04 0.03 
Post-test Span 10.79 10.87 
Post Test Zero Direct 0.04 0.01 
Post Test Span Direct 10.84 10.94 
Average 8.44 11.98 

Corr. Results 8.44 12.16 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DA TA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DAT A 

lmpingers 
#/Matl. End Start . Diff. Point 
1/H2O 848.8 737.2 111.6 5 
2/H2O 7503 746.9 3.4 4 

3/Empty 468.0 466.2 1.8 3 
4/S.G. 876.3 867.2 9.1 2 
Rinse 50.0 -50.0 1 
Total 75.9 5 

Dry Gas Meter 4 
Time Vol. Tm{in} Tm(ouO 3 
Start 78 006 70 72 2 

72 72 1 
Stop 104.335 74 72 5 

4 

Total 26.329 72.0 3 
Summary 2 

Sample Volume: 26.576 dscf 1 
H2OVolume: 3.582 set 5 
Moisture Content: 11.9 % 4 

3 

2 

~ co 1 
92.70 9.55 5 
48.4 4.68 4 
0.11 0.02 3 

48.65 4.70 2 
0.25 0.04 1 

48.47 4.73 5 
4 

33.34 0.17 3 
2 

0.19 -0.01 1 
48.49 4.66 Average 
0.12 0.02 

48.75 4.70 
33.34 0.17 

33.21 0.16 
Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.3% -0.5% 0.3% 0.2% 
Pre-Test Zero Bias 0.0% 0.0% 0.2% 0.3% 
Pre-Test Span Bias -0.3% -0.4% -0.2% 0.3% 
Post-Test Zero Bias 0.0% 0.1% 0.1% -0.3% 
Post-Test Span Bias -0.3% -0.4% -0.3% -0.3% 

Zero Drift 0.0% 0.1% -0.1% -0.6% 
Span Drift -0.1% 0.0% 0.0% -0.7% 
(,; .--:, . ;1 __ ,_ J~ - .. ' < ; :- :,.,;-:.) 
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RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5791.52 5924.32 -132.80 -2.3% 

02 % dry 8.44 8.4 -0.01 -0.1% 

CO2 % dry 12.16 12.2 -0.03 -0.2% 

NOx ppm dry 33.21 36.0 -2.77 -8.3% 

NOx ppm@3% 0 2 47.71 51.7 -3.94 -8.3% 

NO. lb/hr 22.97 25.4946 -2.53 -11.0% 

SO2 ppm dry 8.23 8.52 -0.29 -3.5% 

SO2 ppm@3% 0 2 11.82 12.22 -0.40 -3.4% 

SO2 lb/hr 7.917 8.408 -0.491 -6.2% 
co ppm dry 0.16 1.52 -1.36 
co ppm@3% 0 2 0.22 2.21 -1.99 

co lb/hr 0.065 0.663 
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METHOD 2 DATA 
dP dP2 Temp Velocity 

(in. H2Ol On. H2O
2
} ru .(fQ§1 

1.200 1.0954 346 75.56 
1. 100 1.0488 346 72.34 
1.400 1.1832 347 81.66 
1.300 1.1402 347 78.69 
1.000 1.0000 346 68.97 
1.400 1.1832 346 81.61 
1.100 1.0488 347 72.39 
1.200 1.0954 346 75.56 
0.750 0.8660 345 59.70 
0.680 0.8246 345 56.84 
0.880 0.9381 346 64.70 
0.970 0.9849 346 67.93 
0.870 0.9327 347 64.37 
0.840 0.9165 347 63.25 
0.730 0.8544 346 58.93 
1.300 1.1402 346 78.64 
1.500 1.2247 346 84.48 
0.980 0.9899 346 68.28 
0.770 0.8775 347 60.56 
0.760 0.8718 346 60.13 
1.200 1.0954 346 75.56 
1.000 1.0000 346 68.97 
1.300 1.1402 347 78.69 
1.300 1.1402 347 78.69 
1.000 1.0000 346 68.97 
1.400 1.1832 346 81.61 
1.200 1.0954 346 75.56 . 
1.100 1.0488 347 72.39 
1.000 1.0000 346 68.97 
0.980 0.9899 345 68.24 

1.0616 1.0303 346.2 71.07 
TEST SUMMARY 

02: 8.439 %dry 

CO2: 12.158 % dry 

NOx: 33.214 ppm dry 

22.965 lb/hr 

SO2: 8.229824 ppm dry 

7.917 lb/hr 

CO: 0.16 ppm dry 

0.065 lb/hr 

H20: 11.9 % 

MW: 28.82 lb/lb-mole 

Flow: 165,634 wacfm 

96.53 mdscfm 

5791.52 kdscfh 

SOx Titration Summary 

81/2 

N BaCl2 0.0099602 
Total VOL (ml) 488 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.12 



PRE-TEST INFORMATION 

GENERAL 

Test: 7-RA-U2 

Date: 3/28/2018 

Start Time: 8:49 

Station: Desert View Power 

Unit: Unit 2 

Test Condition: Full Load 

Performed Bv: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.16 "Hg 

Meter No. 1-P&M 

Meter Yd 1.0030 

Meter Pressure: 2.5 iwg 

Pstack: 0.75 iwg 

Pstack: 30.21 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 ft' 

METHOD 3A, SC, 7E DAT A 

Qi ~ 

Span 19.59 18.46 

Actual Span Value 10.81 11.04 

Pre Test Zero Direct 0.04 0.01 

Pre Test Span Direct 10.84 10.94 

Pre-test Zero 0.04 0.03 

Pre-test Span 10.79 10.87 

0-30 min 8.37 12.07 

Post-test Zero 0.04 0.03 

Post-test Span 10.84 10.83 

Post Test Zero Direct 0.04 0.01 

Post Test Span Direct 10.89 10.85 

Average 8.37 12.07 

Corr. Results 8.36 12.29 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DAT A AND WORKSHEET 

Desert View Power UNIT 2 
METHOD 4 DAT A 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 829.4 710.2 119.2 5 

2/H2O 712.1 705.9 6.2 4 

3/Empty 591.7 591.3 0.4 3 

4/S.G. 1000.2 991.5 8.7 2 

Rinse 50.0 -50.0 1 

Total 84.5 5 

Dry Gas Meter 4 

Time Vol. Tm(in} Tm(out} 3 

Start 105.000 74 73 2 
76 74 1 

Stop 132 084 78 77 5 

4 

Total 27.084 75.3 3 

Summary 2 

Sample Volume: 27.168 dscf 1 

H2OVolume: 3.988 scf 5 

Moisture Content: 12.8 % 4 

3 
2 

tillx co 1 

92.70 9.55 5 

48.4 4.68 4 

0.12 0.02 3 

48.75 4.70 2 

0.19 -0 01 1 

48.49 4.66 5 
4 

34.03 0.19 3 
2 

0.19 0.00 1 

48.54 4.71 Average 

0.13 0.03 

48.83 4.70 

34.03 0.19 

33.90 0.20 

Cal Error <2%, Bias <5%: Drift <3% 

Calibrtion Error 0.2% -0.5% 0.4% 0.2% 

Pre-Test Zero Bias 0.0% 0.1% 0.1% -0.3% 

Pre-Test Span Bias -0.3% -0.4% -0.3% -0.3% 

Post-Test Zero Bias 0.0% 0.1% 0.1% -0.2% 

Post-Test Span Bias -0.3% -0.1% -0.3% 0.1% 

Zero Drift 0.0% 0.0% 0.0% 0.2% 

Span Drift 0.3% -0.2% 0.0% 0.5% 

1, . : .'.i; ,•, . l;i· . i <> 
RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5759.60 5882.27 -122.67 -2.1% 

02 % dry 8.36 8.4 -0.05 -0.6% 

CO2 % dry 12.29 12.2 0.04 0.4% 

NOx ppm dry 33.90 36.4 -2.46 -7.3% 

NOx ppm@3% 02 48.38 52.0 -3.63 -7.5% 

NO. lb/hr 23.31 25.5900 -2.28 -9.8% 

SO2 ppm dry 5.77 6.40 -0.63 -11.0% 

SO2 ppm@3% 02 8.23 9.26 -1.03 -12.6% 

SO2 lb/hr 5.516 6.275 -0.759 -13.8% 

co ppm dry 0.20 1.36 -1.16 

co ppm@3% 02 0.28 1 94 -1.66 

co lb/hr 0.082 0.579 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

(in. H2O} On. H2O
2
} Cfl .{fQfil 

1.100 1.0488 347 72.51 

1200 1.0954 347 75.73 

1.400 1.1832 346 81.75 

1.300 1.1402 347 78.82 

1.100 1.0488 346 72.46 

1.400 1.1832 346 81.75 

1.000 1.0000 347 69.13 

1.200 1.0954 347 75.73 

0.770 0.8775 347 60.66 

0.670 0.8185 346 56.55 

0.890 0.9434 347 65.22 

0.980 0.9899 347 68.44 

0.860 0.9274 347 64.11 

0.850 0.9220 346 63.70 

0.730 0.8544 346 59.03 

1.200 1.0954 346 75.69 

1.400 1.1832 347 81.80 

0.980 0.9899 346 68.40 

0.760 0.8718 346 60.23 

0.760 0.8718 346 60.23 

1.200 1.0954 347 75.73 

1.100 1.0488 347 72.51 

1.300 1.1402 347 78.82 

1.300 1.1402 346 78.78 

1.100 1.0488 346 72.46 

1.400 1.1832 347 81.80 

1.300 1.1402 347 78.82 

1.200 1.0954 347 75.73 

1.000 1.0000 346 69.09 

0.970 0.9849 345 68.00 

1.0690 1.0339 346.5 71.46 11!11111 

TEST SUMMARY 

02: 8.358 % dry 

COi: 12.288 %dry ... 
NOx: 33.896 ppm dry 

23.308 lb/hr 

SO2: 5.766168 ppm dry 

5.516 lb/hr 

CO: 0.20 ppm dry 

0.082 lb/hr 

H2O: 12.8 % 

MW: 28.73 lb/lb-mole 

Flow: 166,526 wacfm 

95.99 mdscfm 

5759.60 kdscfh 

SOx Titration Summary 

B1/2 

N BaCl2 0.0099602 

Total VOL (ml) 475 

Aliquot VOL (ml) 20 

Titrant VOL (ml) 1.56 .. 
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PRE-TEST INFORMATION 
GENERAL 

Test 8-RA-U2 
Date: 3/28/2018 
Start Time: 9:33 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.16 "Hg 

Meter No. 17-WCS 
Meter Yd 1 0030 
Meter Pressure: 2.5 iwg 
Pstack: 0.75 iwg 
Pstack: 30.21 "Hg 
Cp: 0.84 
Tref: 68 OF 

Stack Area: 38.84 ft" 

METHOD 3A, GC, 7E DATA 

~ .QQz 
Span 19.59 18.46 
Actual Span Value 10.81 11 04 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10.89 10.85 
Pre-test Zero 0.04 0.03 
Pre-test Span 10.84 10.83 

0-30 min 8.30 11.99 

Post-test Zero 0.04 0.03 
Post-test Span 10.81 10.79 
Post Test Zero Direct 0.04 0.01 
Post Test Span Direct 10.89 10.85 
Average 8.30 11.99 

Corr. Results 8.28 12.26 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 
lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 876.7 760.4 116.3 5 
2/H2O 760.7 756.3 4.4 4 

3/Empty 469.8 469.3 0.5 3 
4/S.G. 884.5 876.3 8.2 2 
Rinse 50.0 -50.0 1 
Total 79.4 5 

Dry Gas Meter 4 
Time Vol Tm{in) Tm{out) 3 
Start 132.600 85 79 2 

86 80 1 
Stop 159.658 87 81 5 

4 
Total 27.058 83.0 3 

Summary 2 
Sample Volume: 26.759 dscf 1 
H2O Volume: 3.748 set 5 
Moisture Content: 12.3 % 4 

3 
2 

.till:. co 1 
92.70 9.55 5 
48.4 4.68 4 
0.13 0.03 3 

48.83 4.70 2 
0.19 000 1 

48.54 4.71 5 
4 

33.61 0.23 3 
2 

0.19 0.03 1 
48.46 4.75 Average 
0.13 0.04 

48.82 4.76 
33.61 0.23 

33.49 0.21 
Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.4% -1.0% 0.5% 0.2% 
Pre-Test Zero Bias 0.0% 0.1% 0.1% -0.2% 
Pre-Test Span Bias -0.3% -0.1% -0.3% 0.1% 
Post-Test Zero Bias 0.0% 0.1% 0.1% -0.1% 
Post-Test Span Bias -0.4% -0.3% -0.4% -0.1 % 
Zero Drift 0.0% 0.0% 0.0% 0.2% 
Span Drift -0.1% -0.2% -0.1% 0.4% 
k,. , 'i'" : <> '···"· 
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RELATIVE ACCURACY DAT A 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5810.45 5858.80 -48.35 -0.8% 
02 % dry 8.28 8.4 -0.08 -0.9% 
CO2 % dry 12.26 12.3 -0.04 -0.3% 
NO. ppm dry 33.49 36.1 -2.57 -7.7% 
NO, ppm@3% 0 2 47.50 51.4 -3.86 -8.1% 

NO, lb/hr 23.23 25.2750 -2.05 -8.8% 
SO2 ppm dry 5.92 7.20 -1.28 -21.6% 
SO2 ppm@3% 0 2 8.39 10.25 -1.86 -22.1% 

SO2 lb/hr 5.710 7 019 -1.309 -22.9% 
co ppm dry 0.21 1.41 -1.20 
co ppm@3% 0 2 0.30 2.01 -1.71 

co lb/hr 0.090 0.600 
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METHOD 2 DATA 
dP dP2 Temp Velocity 

{in. H20l (in. H2O2
) ru .{fQfil 

1.200 1.0954 347 75.66 
1100 1.0488 347 72.44 
1.300 1.1402 348 78.80 
1.300 1.1402 347 78.75 
1.100 1.0488 346 72.39 
1.400 1.1832 347 81.72 
1.200 1.0954 347 75.66 
1.200 1.0954 347 75.66 
0.750 0.8660 346 59.78 
0.670 0.8185 346 56.50 
0.890 0.9434 347 65.16 
0.970 0.9849 347 68.02 
0.870 0.9327 348 64.46 
0.850 0.9220 348 63.72 
0.740 0.8602 347 59.41 
1.300 1.1402 347 78.75 
1.500 1.2247 347 84.59 
0.990 0.9950 347 68.72 
0.760 0.8718 346 60.17 
0.750 0.8660 347 59.81 
l.200 1.0954 347 75.66 
1.100 1.0488 348 72.48 
1.300 1.1402 348 78.80 
1.300 1.1402 347 78.75 
1.100 1.0488 347 72.44 
1.400 1.1832 347 81.72 
1.200 1.0954 348 75.71 
1.200 1.0954 348 75.71 
1.100 1.0488 347 72.44 
0.960 0.9798 347 67.67 

1.0781 1.0383 347.1 71.72 
TEST SUMMARY 

02: 8.281 % dry 

COi 12.256 %dry 

NO.: 33.485 ppm dry 

23.229 lb/hr 
SO2: 5.9159919 ppm dry 

5.710 lb/hr 

CO: 0.21 ppm dry 

0.090 lb/hr 

H2O: 12.3 % 

MW: 28.78 lb/lb-mole 

Flow: 167,131 wacfm 

96.84 mdscfm 

5810.45 kdscfh 

SOx Titration Summary 

B1/2 
N BaCl2 0.0099602 

Total VOL (ml) 468 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 1.60 



PRE-TEST INFORMATION 

GENERAL 

Test: 9-RA-U2 

Date: 3/28/2018 

Start Time: 10:17 

Station: Desert View Power 

Unit: Unit 2 

Test Condition: Full Load 
Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.16 "Hg 

Meter No. 17-WCS 

Meter Yd 1 0030 

Meter Pressure: 2.5 iwg 

Pstack: 0.75 iwg 

Pstack: 30.21 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 te 
METHOD 3A, 6C, 7E DATA 

Qi QQi 

Span 19.59 18.46 

Actual Span Value 10.81 11.04 

Pre Test Zero Direct 0.04 0.01 

Pre Test Span Direct 10.89 10.85 

Pre-test Zero 0.04 0.03 

Pre-test Span 10.81 10.79 

0-30 min 8.33 12.00 

Post-test Zero 0.04 0.03 

Post-test Span 10.84 10.81 

Post Test Zero Direct 0.04 0.01 

Post Test Span Direct 10.87 10.86 

Average 8.33 12.00 

Corr. Results 8.31 12.27 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DAT A AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 818.5 702.7 115.8 5 

2/H2O 707.8 701.6 6.2 4 

3/Empty 590.6 589.1 1.5 3 

4/S.G. 1007.9 1000.2 7.7 2 

Rinse 50.0 -50.0 1 

Total 81.2 5 

Dry Gas Meter 4 

Time Vol. Tm(in) Tm(out) 3 

Start 160.300 88 82 2 
89 83 1 

Stop 187.245 90 84 5 

4 

Total 26.945 86.0 3 

Summary 2 

Sample Volume: 26.501 dscf 1 

H2O Volume: 3.833 scf 5 

Moisture Content: 12.6 % 4 
3 
2 

till.,. Q_Q 1 

92.70 9.55 5 

48.4 4.68 4 

0.13 0.04 3 

48.82 4.76 2 

0.19 0.03 1 

48.46 4.75 5 
4 

35.40 0.24 3 
2 

0.21 0.05 1 

48.55 4.76 Average 

0.12 0.01 

48.94 4.75 

35.40 0.24 

35.27 0.20 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.4% -1.0% 0.5% 0.8% 

Pre-Test Zero Bias 0.0% 0.1% 0.1% -0.1% 

Pre-Test Span Bias -0.4% -0.3% -0.4% -0.1% 

Post-Test Zero Bias 0.0% 0.1% 0.1% 0.3% 

Post-Test Span Bias -0.1% -0.3% -0.4% 0.2% 

Zero Drift 0.0% 0.0% 0.0% 0.2% 

Span Drift 0.1% 0.1% 0.1% 0.1% 

C/-,1. ':i:,-•i" (•;'.,,_ · •.. i••- ' i '., •' f·;!\s'::,__. 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5763.84 5932.97 -169.13 -2.9% 

02 % dry 8.31 8.3 -0.03 -0.3% 

CO2 % dry 12.27 12.3 -0.06 -0.5% 

NO, ppm dry 35.27 38.0 -2.68 -7.6% 

NO, ppm@3% 02 50.14 53.7 -3.59 -7.2% 

NO, lb/hr 24.27 27.03 -2.76 -11.4% 

SO2 ppm dry 11.43 11.45 -0.02 -0.2% 

SO2 ppm@3% 02 16.25 16.16 0.09 0.6% 

SO2 lb/hr 10.944 11.386 -0.442 -4.0% 

co ppm dry 0.20 0.45 -0.25 

co ppm@3% 02 0.29 0.63 -0.35 

co lb/hr 0.084 0.188 
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METHOD 2 DATA -
dP dP2 Temp Velocity 

(in. H70} (in. H7O2
) CEl (fQfil 

1.100 1.0488 349 72.58 

1.100 1.0488 349 72.58 -1.400 1.1832 349 81.88 

1.400 1.1832 348 81.83 

1.100 1.0488 348 72.53 -1.300 1.1402 349 78.90 

1.200 1.0954 350 75.85 -
1.200 1.0954 350 75.85 

0.770 0.8775 349 60.72 

0.690 0.8307 348 57.45 

0.890 0.9434 349 65.28 

0.980 0.9899 349 68.50 

0.870 0.9327 349 64.55 

0.850 0.9220 350 63.84 
.. 

0.740 0.8602 348 59.49 

1.300 1.1402 349 78.90 

1.400 1.1832 350 81.93 

0.990 0.9950 350 68.90 

0.760 0.8718 349 60.33 

0.750 0.8660 349 59.93 

I. 100 1.0488 350 72.62 

1.200 1.0954 350 75.85 11!1111 

1300 1.1402 349 78.90 

1.200 1.0954 349 75.81 

1.000 1.0000 349 69.20 

1.400 1.1832 350 81.93 

1.300 1.1402 351 79.00 

1.100 1.0488 350 72.62 

1.100 1.0488 349 72.58 

0.970 0.9849 349 68.15 

1.0707 1.0347 349.2 71.62 

TEST SUMMARY 

02: 8.309 % dry 

CO2: 12.269 % dry 

NO,: 35.268 ppm dry 

1!'11111! 

24.269 lb/hr 

SO2: 11.430779 ppm dry 

10.944 lb/hr 

CO: 0.20 ppm dry 

0.084 lb/hr 1111111> 

H2O: 12.6 % 

MW: 28.74 lb/lb-mole 

Flow: 166,895 wacfm 

96.06 mdscfm 

5763.84 kdscfh 

SOx Titration Summary 

81/2 

N BaCl2 0.0099602 

Total VOL (ml) 429 

Aliquot VOL (ml) 20 
Titranl VOL (ml) 3.34 
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liMI DELTA 
RELATIVE ACCURACY TEST AUDIT 

,.~ DATA AND WORKSHEET 
Desert View Power UNIT 2 .. 

PRE-TEST INFORMATION METHOD 4 DAT A METHOD 2 DATA 
GENERAL lmpingers dP dP2 Temp Velocity .. Test: 10-RA-U2 #/Matl. End Start Diff. Point (in. H2O} (in. H2O2) ru .{fQfil 

Date: 3/28/2018 1/H2O 846.4 737.2 109.2 5 1.200 1.0954 350 75.75 .. Start Time: 11: 12 2/H2O 755.0 748.1 6.9 4 I. JOO 1.0488 350 72.52 
Station: Desert View Power 3/Empty 468.7 467.0 1.7 3 1.400 1.1832 351 81.87 

!llil!l!I Unit: Unit 2 4/S.G. 805.0 796.1 8.9 2 1.200 1.0954 350 75.75 
Test Condition: Full Load Rinse 50.0 -50.0 1 I.JOO 1.0488 350 72.52 - Performed By: ow Total 76.7 5 1.300 1.1402 350 78.84 

PRE-TEST INFORMATION Dry Gas Meter 4 1.200 1.0954 351 75.80 
SAMPLE TRAIN Time Vol. Tm(in) Tm(out) 3 1.200 1.0954 351 75.80 -- Barom. Pressure: psi Start 187.900 89 84 2 0.750 0.8660 351 59.92 

30.16 "Hg 90 86 0.670 0.8185 350 56.60 .. Meter No. 17-WCS Stop 215.138 91 87 5 0.890 0.9434 350 65.24 
Meter Yd 1.0030 4 0.970 0.9849 351 68.15 - Meter Pressure: 2.5 iwg Total 27.238 87.8 3 0.880 0.9381 351 64.91 
Pstack: 0.75 iwg Summary 2 0.850 0.9220 351 63.79 - Pstack: 30.21 "Hg Sample Volume: 26.699 dscf 1 0.740 0.8602 350 59.48 
Cp: 0.84 H2O Volume: 3.620 scf 5 1.300 1.1402 350 78.84 

.... Tref: 68 OF Moisture Content: 11.9 % 4 1.400 1.1832 351 81.87 
Stack Area: 38.84 ff 3 0.990 0.9950 351 68.85 - METHOD 3A, 6C, 7E DATA 2 0760 0.8718 350 60.28 

Qz ffi till,. co 1 0.760 0.8718 350 60.28 

Span 19.59 18.46 92.70 9.55 5 1.200 1.0954 350 75.75 
~ 

Actual Span Value 10.81 11.04 48.4 4.68 4 I.JOO 1.0488 351 72.57 
Pre Test Zero Direct 0.04 0.01 0.12 0.01 3 1.200 1.0954 351 75.80 - Pre Test Span Direct 10.87 10.86 48.94 4.75 2 1.300 1.1402 350 78.84 
Pre-test Zero 0.04 0.03 0.21 0.05 1 1.100 1.0488 350 72.52 

-- Pre-test Span 10.84 10.81 48.55 4.76 5 1.300 1.1402 350 78.84 
4 1.200 1.0954 350 75.75 

WIiii 0-30 min 8.38 11.92 33.14 0.18 3 1.100 1.0488 351 72.57 
2 1100 1.0488 351 72.57 

Post-test Zero 0.04 0.03 0.18 0.02 1 0.970 0.9849 350 68.10 
M<ill Post-test Span 10.77 10.78 48.60 4.76 Average 1.0640 1.0315 350.4 71.35 

Post Test Zero Direct 0.04 0.01 0.14 0.04 TEST SUMMARY -- Post Test Span Direct 10.82 10.84 48.93 4.73 02: 8.373 %dry 

Average 8.38 11.92 33.14 0.18 
!'l"lll Corr. Results 8.37 12.20 32.96 0.14 CO2: 12.198 % dry 

Cal Error <2%, Bias <5%: Drift <3% .. 
Calibrtion Error 0.3% -1.0% 0.6% 0.7% NO.: 32.958 ppm dry 

Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.3% 
~ Pre-Test Span Bias -0.1% -0.3% -0.4% 0.2% 

Post-Test Zero Bias 0.0% 0.1% 0.1% -0.1% ... Post-Test Span Bias -0.3% -0.3% -0.4% 0.3% 22.740 lb/hr 

Zero Drift 0.0% 0.0% 0.0% -0.2% SO2: 7.9756872 ppm dry - Span Drift -0.4% -0.1% 0.1% -0.1% 
~ 1 ' - RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5779.23 5759.57 19.66 0.3% 7.656 lb/hr 

•1"1'\ 
02 % dry 8.37 8.4 -0.04 -0.5% CO: 0.14 ppm dry 

~ 
CO2 % dry 12.20 12.2 -0.05 -0.4% 

NOx ppm dry 32.96 35.4 -2.49 -7.5% 

- NO. ppm@3% 02 47.09 50.7 -3.65 -7.7% 

0.058 lb/hr 

~ H2O: 11.9 % 

NOx lb/hr 22.74 24.41 -1.67 -7.3% MW: 28.82 lb/lb-mole 

,'-j!l!!il, SO2 ppm dry 7.98 8.89 -0.91 -11.4% Flow: 166,267 wacfm 

SO2 ppm@3% 02 11.40 12.74 -1.34 -11.8% 96.32 mdscfm ,.., 
5779.23 kdscfh 

SOx Titration Summary ·- SO2 lb/hr 7.656 8.518 -0.861 -11.2% 81/2 

~ 
co ppm dry 0.14 000 0.14 N BaCl2 0.0099602 

co ppm@3% 02 0.20 000 0.20 Total VOL (ml) 425 
Aliquot VOL (ml) 20 ,_ 
Titrant VOL (ml) 2.37 

co lb/hr 0.058 0.000 ,,. 

,. DVP Unit 2 RA TA 2018/Run 10H 5/22/2018 
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UNIT 2 HYDROGEN CHLORIDE CALCULATIONS 

-
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-· .. 
•• EPA METHOD 26A SOURCE TEST - DATA AND WORKSHEET 
#Ill 

Client Desert View Power Parameter Full Load 
'llllliilf 

Loaction Mecca Fuel Biomass - Unit Unit 2 Data By ow .. , Test Number 1-HCL-U2 2-HCL-U2 3-HCL-U2 Average 
Reference Temperature, F 68 68 68 - Test Date 3/27/2018 3/27/2018 3/27/2018 .. Sample Train 18-WCS 18-WCS 18-WCS 

- Pitot Factor 0.840 0.840 0.840 
Meter Calibration Factor 0.995 0.995 0.995 .. 
Stack Area ( sq ft) 38.84 38.84 38.84 - Sample Time (Min) 120 120 120 120 

- Barometric Pressure (in Hg) 30.19 30.19 30.17 30.18 
Nozzle Diam (in) 0.239 0.239 0.239 0.239 .,.. 
Start/Stop Time 830/1104 1132/1404 801/1037 - Stack Pressure (iwg) 0.73 0.73 0.75 0.74 
Delta P (iwg) 0.939 1.087 1.052 1.0259 

~ 

Meter Pressure (iwg) 1.89 2.10 1.91 1.964 - Stack Temperature (F) 347.4 350.7 348.0 348.7 

iii'<'!! 
Meter Temperature (F) 72.9 85.8 72.1 76.9 
Meter Volume (acf) 90.665 95.874 93.280 93.273 

illlillid 

Liquid Volume (ml) 279.3 281.9 287.2 282.8 
11M Stack 02 (%) 8.49 8.50 8.36 8.5 

- Stack CO2 (%) 12.07 12.10 12.31 12.2 
Standard Sample Volume (SCF 90.585 93.573 93.302 92.487 

~. Moisture Fraction 0.127 0.124 0.127 0.126 ... Molecular Weight (wet) 28.71 28.75 28.74 28.73 
Stack Gas Velocity (ft/sec) 67.01 72.18 70.91 70.03 

1M 

Stack Flow Rate (wacfm) 156,161 168,203 165,258 163,208 .., Stack Flow Rate (dscfm) 90,088 96,914 95,236 94,079 
lsokinetic Ratio(%) 104.43 100.27 101.75 102.15 --

~ 

·• 
,_ 

.. 
t~ 

-
~ 

.,., 
,_ 
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., 

HYDROCHLORIC ACID TEST RESULTS -. 
Unit 2 --

Test Number 1-HCL-U2 2-HCL-U2 3-HCL-U2 ,~verage -
Date 03/27/18 03/27/18 03/27/18 -
Start/Stop Time 830/1104 1132/1404 801/1037 -
Stack Flow Rate, dscfm(1

> 90,088 96,914 95,236 94,079 

Sample Volume, dscf 90.585 93.573 93.302 92.487 -
02,% 8.49 8.50 8.36 8.45 

CO2,% 12.07 12.10 12.31 12.16 -
mg/sample 59.0 66.7 52.8 59.5000 -
mg/dscm 22.998 25.169 19.982 22.717 -
ppm (as HCI) 15.161 16.592 13.173 14.975 

lb/hr (as HCI) 7.7546 9.1297 7.1226 8.0023 -
MMBtu/Hr 389 389 389 389 -Lb/MMBtu 0.020 0.023 0.018 0.0206 

* @68 Deg-F -

"' 

jllliill 

.. 
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APPENDIX C.3.3 

UNIT 2 PARTICULATE CALCULATIONS 

ft!!!I, 

-
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.. 
-EPA METHOD 5 SOURCE TEST 
l!if!A 

DATA AND WORKSHEET -
Client Desert View Power Parameter Full Load -Loaction Mecca Fuel Biomass 

Unit Unit 2 Data By ow -
Test Number 1-PM-U2 2-PM-U2 3-PM-U2 Average -
Reference Temperature, F 68 68 68 -Test Date 3/27/2018 3/27/2018 3/28/2018 

Sample Train 17-WCS 17-WCS 17-WCS -
Pitot Factor 0.840 0.840 0.840 -
Meter Calibration Factor 0.995 0.995 0.99:i 

Stack Area ( sq ft) 38.84 38.84 38.84 
11111 

Sample Time (Min) 120 120 120 120 -
Barometric Pressure (in Hg) 30.19 30.19 30.17 30.18 

--Nozzle Diam (in) 0.244 0.242 0.244 0.243 

Start/Stop Time 830/1104 1132/1404 801/1031 -
Stack Pressure (iwg) 0.73 0.73 0.75 0.74 ... 
Delta P (iwg) 1.008 1.0495 1.0737 1.0436 -Meter Pressure (iwg) 1.723 1.910 1.910 1.848 

Stack Temperature (F) 346.7 349.2 345.~i 347.1 -
Meter Temperature (F) 73.5 86.8 72.4 77.6 

Meter Volume (acf) 90.715 95.957 96.087 94.253 

Liquid Volume (ml) 263.7 270.6 284.7 273.0 1111111! 

Stack 02 (%) 8.49 8.50 8.36 8.5 

Stack CO2 (%) 12.07 12.10 12.3'1 12.2 
Ml 

Standard Sample Volume (SCF 90.500 93.437 96.0515 93.331 

Moisture Fraction 0.121 0.120 0.12~1 0.121 -
Molecular Weight (wet) 28.79 28.80 28.7fl 28.79 -Stack Gas Velocity (ft/sec) 69.29 70.80 71.48 70.52 

Stack Flow Rate (wacfm) 161,468 164,997 166,570 164,345 

Stack Flow Rate (dscfm) 93,881 95,711 96,74:5 95,446 -
I so kinetic Ratio {%} 96.05 98.89 98.9~1 97.96 

Analysis 
Filter mg 0.50 1.70 0.00 0.73 -
Probe/Nozzle mg 0.60 0.00 0.00 0.20 

-Particulate Catch, m9 1.10 1.70 0.00 0.93 -Particulate Emissions 
Grain Loading gr/dscf 0.00019 0.00028 0.00000 0.0002 -
Grain Loading @ 12% CO2 0.00019 0.00028 0.00000 0.0002 

Part emission lb/hr 0.151 0.230 0.000 0.13 ---
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UNIT 2 HYDROCARBON CALCULATIONS 

-
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SCAQMD 25.3 SOURCE TEST 

DATA AND WORKSHEET 

Client. ........................................... Jesert View Powe 

Loaction ....................................... . 

Unit ............................................. . 

Test Number ................................ . 

Reference Temperature, F ........... . 

Test Date ..................................... . 

Sample Time (Min) ....................... . 

Barometric Pressure (in Hg) ........ . 

Start/Stop Time ............................ . 

Stack 02 (%) ............................... . 

Stack CO2 (%) ............................. . 

Stack H2O (%) ....................... . 

Stack Flow Rate (wacfm) ............. . 

Stack Flow Rate ( dscfm) .............. . 

Laboraotory Results 

Vial-Organic Carbon as Methane .. 

SC-TGNMO ppm ......................... . 

TGNMO EPA Correction Factor .. . 

TGNMO ppm ............................... . 

TGNMO ppm @ 3% 02 ............... . 

TGNMO lb/hr ............................... . 

Note: Flow rates from Test 

002AS-3204 71-RT-233 

Mecca 

Unit 2 

1A-HC-U2 

68 

3/27/2018 

~60 
30.19 

954/1037 

8.49 

12.07 

12.1% 

161,468 

93,881 

0.76 
1.14 

1.086 

2.1 

2.98 

0.48 

1-PM-U2 

495of612 

Parameter............ >90% 

Fuel. ..................... Biomass/coke 

Data By................ OW 

1 B-HC-U2 Average 

68 

3/27/2018 

~60 
30.19 

954/1037 

8.49 
12.07 

12.1% 

161,468 

93,881 

0.93 
1.18 

1.086 

2.3 

3.30 

0.54 

~60 
30.19 

8.5 

12.1 

12.1% 

161,468 

93,881 

0.85 
1.16 

2.18 

3.14 

0.51 

-.. 
-.. 
-

-

-
-
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-
-

-
fllll/ll 



.. Desert View Power 
2018 Emissions Performance and RATA 

-

APPENDIX C.3.5 

UNIT 2 MMBTU/HR CALCULATIONS 
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2017 Annual Average MMBtu/Hr Calculation 

Period Hours 

Boiler #1 Operating Hours 

Boiler #2 Operating Hours 

Total Operating Hours 

Gross Generation 

Net Generation 

Hazen Fuel Analysis 

Hazen Fuel Analysis 

2017 Fuel Records 

Annual avg, Units 1 & 2 

Annual avg, Units 1 & 2 

002AS-3204 71-RT-233 

17,520 

7,900 

8,076 

15,976 

400,048 

345,748 

7,870 HHV Btu 

7,355 LHV Btu 

370,276 tons purchased 

7,304 System loss 

-2,201 Net change in inventory 

365,173 tons consumed 

0.91 tons/MWh 

1.06 tons/MWh 

730,345,640 pounds consumed 

5,747,820,186,800 Btu wood 

5,371,692,182,200 Btu wood 

5,747,820 MM Btu wood 

5,371,692 MM Btu wood 

38,523 MMBtu gas 

15,976 operating hours 

362 MMBtu/hr 

339 MMBtu/hr 

497 of 612 

Gross 

Net 

HHV 

LHV 

HHV 

LHV 

0.67% 

HHV 

LHV 

,11!111\ 

-
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UNIT2 

Average MM Btu/Hr Calculation 
Stack test date: 3/27/2018 

Avg daily steam production, Unit 1 
Avg daily steam production, Unit 2 

Burn rate during stack test (annual) 
Boiler #1 Operating Hours 
Boiler #2 Operating Hours 

Net Generation 

Fuel Analysis 
Fuel Analysis 

Tested Unit 

Fuel consumption 
Fuel consumption, tested unit 

Heat input during test (tested unit) 

002AS-3204 71-RT-233 

187 kpph 

198 kpph 

1.06 

24 

24 

1,020 MWh 

8,433 HHV Btu 

198 kpph 

1,077 tons consumed total 
554 tons consumed total 

9,344,857,073 Btu wood 

9,345 MMBtu wood 

0 MMBtu gas 
24 operating hours 

389 MMBtu/hr 

498 of 612 

HHV 

HHV 

0.00% 

HHV 
HV 



UNIT2 

Average MMBtu/Hr Calculation 

Stack test date: 3/28/2018 

Avg daily steam production, Unit 1 

Avg daily steam production, Unit 2 

Burn rate during stack test (annual) 

Boiler #1 Operating Hours 

Boiler #2 Operating Hours 

Net Generation 

Fuel Analysis 

Fuel Analysis 

Tested Unit 

Fuel consumption 

Fuel consumption, tested unit 

Heat input during test (tested unit) 

002AS-3204 71-RT-233 

193 kpph 

197 kpph 

1.06 

24 

24 

1,015 MWh 

8,890 HHV Btu 

197 kpph 

1,072 tons consumed total 

542 tons consumed total 

9,628,046,669 Btu wood 

9,628 MMBtu wood 

0 MMBtu gas 

24 operating hours 

401 MMBtu/hr 

499 of 612 
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0.00% 
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QUALITY ASSURANCE PROGRAM SUMMARY 
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QUALITY ASSURANCE PROGRAM SUMMARY 

As part of Montrose Air Quality Services, LLC (Montrose) ASTM 07036-04 certification, Montrose 
is committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. Montrose quality assurance program and procedures are 
designed to ensure that the data meet or exceed the requirements of each test method for each 
of these items. The quality assurance program consists of the following items: 

• Assignment of an Internal QA Officer 

• Development and use of an internal QA Manual 

• Personnel training 

• Equipment maintenance and calibration 

• Knowledge of current test methods 

• Chain-of-custody 

• QA reviews of test programs 

Assignment of an Internal QA Officer: Montrose has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program. 

Internal Quality Assurance Manual: Montrose has prepared a QA Manual according to the 
requirements of ASTM 07036-04 and guidelines issued by EPA. The manual documents and 
formalizes all of Montrose QA efforts. The manual is revised upon periodic review and as 
Montrose adds capabilities. The QA manual provides details on the items provided in this 
summary. 

Personnel Testing and Training: Personnel testing and training is essential to the production of 
high quality test results. Montrose training programs include: 

• A requirement for all technical personnel to read and understand the test methods 
performed 

• A requirement for all technical personnel to read and understand the Montrose QA 
manual 

• In-house testing and training 

• Quality Assurance meetings 

• Third party testing where available 

• Maintenance of training records. 

Equipment Maintenance and Calibration: All laboratory and field equipment used as a part of 
Montrose emission measurement programs is maintained according to manufacturer's 
recommendations. A summary of the major equipment maintenance schedules is summarized in 
Table 1. In addition to routine maintenance, calibrations are performed on all sampling equipment 
according to the procedures outlined in the applicable test method. The calibration intervals and 
techniques for major equipment components is summarized in Table 2. The calibration technique 
may vary to meet regulatory agency requirements. 

Knowledge of Current Test Methods: Montrose maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: Montrose maintains chain-of-custody documentation on all data sheets and 

samples. Samples are stored in a locked area accessible only to Montrose source test personnel. 

Data sheets are kept in the custody of the originator, program manager, or in locked storage until 

return to Montrose office. Electronic field data is duplicated for backup on secure storage media. 

The original data sheets are used for report preparation and any additions are~ initialed and dated. 

QA Reviews: Periodic field, laboratory, and report reviews are performed lby the in-house QA 

coordinator. Periodically, test plans are reviewed to ensure proper test methods are selected and 

reports are reviewed to ensure that the methods were followed and any deviations from the 

methods are justified and documented. 

ASTM D7036-04 Required Information 

Uncertainty Statement 

"Both qualitative and quantitative factors contribute to field measurement uncertainty and should 

be taken into consideration when interpreting the results contained within this report. Whenever 

possible, Montrose Air Quality Services, LLC (Montrose) personnel reduce the impact of these 

uncertainty factors through the use of approved and validated test methods. In addition, Montrose 

personnel perform routine instrument and equipment calibrations and ensure that the calibration 

standards, instruments, and equipment used during test events meet, at a minimum, test method 

specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. The 

limitations of the various methods, instruments, equipment, and materials utilized during this test 

have been reasonably considered, but the ultimate impact of the cumulative uncertainty of this 

project is not fully identified within the results of this report." 

Performance Data 

Performance data are available for review. 

Qualified Personnel 

A qualified individual (QI), defined by performance on a third party or internal test on the test 

methods, will be present on each test event. 

Plant Entry and Safety Requirements 

Plant Entry 

All test personnel are required to check in with the guard at the entrance gate or other 

designated area. Specific details are provided by the facility and project manager. 
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Safety Requirements 

All personnel shall have the following personal protective equipment (PPE) and wear them 

where designated: 

• Hard Hat 

• Safety Glasses 

• Steel Toe Boots 

• Hearing Protection 

• Gloves 

• High Temperature Gloves (if required) 

The following safety measures will be followed: 

• Good housekeeping 

• SOS for all on-site hazardous materials 

• Confine selves to necessary areas (stack platform, mobile laboratory, CEMS data 
acquisition system, control room, administrative areas) 

• Knowledge of evacuation procedures 

Each facility will provide plant specific safety training. 
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TABLE 1 -EQUIPMENT MAINTENANCE SCHEDULE 

Equipment Acceptance Limits Frequency of Service Methods of Service 

Pumps 1. Absence of leaks As recommended by 1. Visual inspection .. 
2. Ability to draw manufacturer 2. Clean -manufacturers required 3. Replace parts 

vacuum and flow 4. Leak check 

Flow Meters 1. Free mechanical As recommended by 1. Visual inspection 
movement manufacturer 2. Clean 

3. Calibrate 

Sampling Instruments 1. Absence of malfunction As recommended by As recommended by -
2. Proper response to zero, manufacturer manufacturer 

span gas 

Integrated sampling tanks 1. Absence of leaks Depends on nature of 1. Steam clean 
use 2. Leak check 

Mobile van sampling system 1. Absence of leaks Depends on nature of 1. Change filters -
use 2. Change gas dryer 

3. Leak check -
4. Check for system 

contamination 

Sampling lines 1. Sample degradation less After each test series 1. Blow dry, inert gas 
than 2% through line until -

dry. 

-

.ll!lllllt 
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TABLE 2 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 

Sampling Equipment Calibration Frequency Calibration Procedure 
Acceptable Calibration 

Criteria 

Continuous Analyzers 
Before and After Each 3-point calibration error 

< 2% of analyzer range 
Test Day test 

,,.. Continuous Analyzers 
Before and After Each 2-point sample system 

< 5% of analyzer range 
Test Run bias check 

!!!11111111 

Continuous Analyzers After Each Test Run 
2-point analyzer drift 

< 3% of analyzer range 
determination 

GEMS System Beginning of Each Day leak check 
< 1 in. Hg decrease in 5 

min. at > 20 in. Hg 

111111!1, 

Continuous Analyzers Semi-Annually 3-point linearity < 1 % of analyzer range 

NOx Analyzer Daily 
NO2 -> NO converter >90% 

efficiency 

Differential Pressure Correction factor based 

Gauges (except for Semi-Annually on 5-point comparison to +/- 5% 

manometers) standard 

Differential Pressure 3-point comparison to 

Gauges (except for Bi-Monthly standard, no correction +/-5% 

manometers) factor 

Adjusted to mercury-in-

Barometer Semi-Annually glass or National +/- 0.1 inches Hg 

- Weather Service Station 

Calibration check at 4 

Dry Gas Meter Semi-Annually flow rates using a NIST +/-2% 
traceable standard 

-
Calibration check at 2 +/- 2% of semi-annual 

Dry Gas Meter Bi-Monthly flow rates using a NIST factor 
traceable standard 

Dry Gas Meter Orifice Annually 
4-point calibration for 

~H@ 

Temperature Sensors Semi-Annually 
3-point calibration vs. +/- 1.5% 

NIST traceable standard 

Note: Calibration requirements will be used that meet applicable regulatory agency requirements. 

-
<llillllk 
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South Coast 
Air Quality Management District 
21865 Copley Drive. Diamond Bar, CA 91765 •4118 

(909) 396-2000 • wvvv,,.aqmd.gov 

Mr. John Peterson 
Montrose Air Quality Services, LLC (MAQS-SNA, Delta, SCEC) 

163 l E. Saint Andrew Place 
Santa Ana. CA 92705 

Subject: LAP Approval Notice 
Reference # 96L/\ 1220 

Dear Mr. Peterson: 

October 4, 2017 

We have reviewed your renewal letter under the South Coast Air Quality Management District's 

Laboratory Approval Program (SCAQMD LAP). We are pleased to inform you that your firm is 

approved for the period beginning September 30, 2017, and ending September 3 0. 2018 for the follO\ving 

methods, subject to the requirements in the LAP Conditions For Approval Agreement and conditions 

listed in the attachment to this letter: 

SCAQMD Methods 1-4 SCAQMD Methods 5.1, 5.2, 5.3, 6.1 

SCAQMD Methods 10. land 100.1 SCAQMD Methods 25.1 and 25.3 (Sampling) 

USEPA CTM-030 and ASTM D6522-00 SCAQMD Rule 1121 / 1146.2 Protocol 

SCAQMD Rule 1420/1420.1/1420.2 - (Lead) Source and Ambient Sampling 

Your LAP approval to perform nitrogen oxide emissions compliance testing for SCAQMD Rule 1121/ 

I 146.2 Protocols includes sate] lite facil itics located at: 

McKcnna Boiler 
1510 North Spring Street 
Los Angeles, CA 90012 

Noritz America Corp. 
11160 Grace Avenue 
Fountain Valley, CA 92708 

Ajax Boiler, Inc. 
2701 S. Harbor Blvd. 
Santa Ana. Cl\ 92704 

Thank you for participating in the SCAQMD LAP. Your cooperation helps us to achieve the goal of the 

I.AP: to maintain high standards of quality in the sampling and analysis of source emissions. You may 

direct any questions or information to LAP Coordinator, Glenn Kasai. He may be reached by telephone 

at (909) 396-2271, or via e-mail at gkasai@aqmd.gov. 

DS:GK/gk 

Atrnchm~nt 

171004 I .ipRcnewalRcv.doc 
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Sincerely, 

Dipankar Sarkar 
Program Supervisor 
Source Test Engineering 
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STAe American Association for Laboratory Accreditation 
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I 

Accredited Air Emission Testing Body 
A2LA has accredited 

MONTROSE AIR QUALITY SERVICES 

In recognition of the successful completion of the joint A2LA and Stack Testing Accreditation Council (STAC) 

evaluation process, this laboratory is accredited to perform testing activities in compliance with 

f I 

ASTM D7036:2004 - Standard Practice for Competence of Air Emission Testing Bodies. 

Presented this 5th day of March 2018. 

7' 
President and CEO 

For the Accreditation Council 

Certificate Number 3925.01 
\/,...,lirl ti"\ J:=,=.hn ,,...,I'/ ?Q, ?n?n 

This accreditation program is not included under the A2LA !LAC Mutual Recognition Arrangement. 
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APPENDIX D.3 

INDIVIDUAL QI CERTIFICATIONS 
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CERTIFICATE OF COMPLETION 

This document certifies that this individual has passed a comprehensive examination and is now a Qualified 

Individual (QI) as defined in Section 8.3 of ASTM D7036-04 for the following method(s): 

Source Evaluation Society Group 1: EPA Manual Gas Volume and Flow Measurements and Isokinetic 

Particulate Sampling Methods 

Certificate Number: 002-2018-22 

Tate Strickler, Accreditation Director 

DATE OF 
ISSUE: 

DATE OF 

EXPIRATION: j_.j_./q/j..8 
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This document certifies that this individual has passed a comprehensive examination and is now a Qualified 
Individual (QI) as defined in Section 8.3 of ASTM D7036-04 for the following method(s): 

Source Evaluation Society Group 2: EPA Manual Gaseous Pollutants Source Sampling Methods 

Certificate Number: 002-2018-23 

DATE OF ISSUE: j_.j_./q/1-3 

Tate Strickler, Accreditation Director DATE OF 
EXPIRATION: 1.1-/q/1-8 



CERTIFICATE OF COMPLETION 

'"'"' -· ...... , .,.,_,, __ ,, ____________ .,,,,_,,.,.,. "''"'"' ,, 
Dav~-~?~-~~~_!y___ _ ________________________ _ 

This document certifies that this individual has passed a comprehensive examination and is now a Qualified 

Individual (QI) as defined in Section 8.3 of ASTM D7036-04 for the following method(s): 

Source Evaluation Society Group 3: EPA Gaseous Pollutants Instrumental Methods 

Certificate Number: 002-2018-24 

DATE OF ISSUE: q/28/1-3 

Tate Strickler, Accreditation Director DATE OF 
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Dave Wonderly 
This document certifies that this individual has passed a comprehensive examination and is now a Qualified 

Individual (QI) as defined in Section 8.3 of ASTM D7036-04 for the following method(s): 

SCAQMD Methods 25.1, 25.3 & 307-91 

Certificate Number: 002-2016-32 

DATE OF ISSUE: J.-2/q/1-~ 

Tate Strickler, Accreditation Director 
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CONFIDENTIALITY STATEMENT 

Except as otherwise required by law or regulation, this information contained in 

this communication is intended exclusively for the individual <>r entity to which it 

is addressed. This communication may contain information that is proprietary, 

privileged or confidential or otherwise legally exempt from disclosure. If you are 

not the named addressee, you are not authorized to read, print, retain, copy, or 

disseminate this message or any part of it. 
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1.0 INTRODUCTION 

Montrose Air Quality Services, LLC (MAQS), has been contracted by Desert View Power 

to conduct annual emissions compliance testing on two Fluid Bed Boilers, and a relative 

accuracy test audit (RATA) of the continuous emissions monitorin~~ system (CEMS) at 

the Desert View Power Plant located in Mecca, California. MAQS will conduct testing to 

comply with U.S. Environmental Protection Agency Operating Permit NSR 4-4-11 ;SE 87-

01 including amendments through August 14, 2003: 7th Amendment Title V permit to 

operate CB-OP 99-01 dated 8/1/2000 and 40 CFR 60, Appendix F. This test plan 

presents the testing procedures, a description of the sample locations and a summary of 

quality assurance procedures. 

Emissions tests will be performed on each Biomass fired boiler as specified in the permit 

for: 

• Particulate 

• NOx, CO and SO2 

• Hydrocarbons 

• Hydrogen Chloride (HCI) 

• Method 19 F-Factor Using ASTM 06323 and ASTM E711 for Fuel BTU/lb 

• Volumetric Flow Rate 

• Oxygen and Carbon Dioxide concentration 

• Flue gas moisture content 

A relative accuracy test audit will be performed to satisfy the requirements of 40 CFR 60, 

Appendix F, as part of the quarterly CEMS testing. The Continuous Emissions 

Monitoring System (CEMS) Relative Accuracy Test Audit includes NOx, CO and SO2. 
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2.0 UNIT DESCRIPTION 

The Desert View Power Plant consists of two 297 MMBtu/hour, circulating bed, biomass­
fired boilers, and combined unit are designed to produce 47 MW of net electrical output. 
Each unit is equipped with the following pollution control systems: 

1. An ammonia injection system for control of NOx emissions; 
2. Cyclonic mixing of injected ammonia with flue gas to provide for a minimum 

amount of ammonia slip (emission); 

3. A limestone injection system to limit emissions of S02; 

4. A hydrated lime injection system to limit emissions of HCL; 
5. A reverse air baghouse to restrict opacity and emissions of sulfates and 

particulate to very low levels. 

The plant CEM system for each unit includes measurements of NOx, CO, 02, 02 wet, 
S02, CO2, flow and opacity. It is an extractive system with a heated line extending from 
the probe to the CEM unit. Table 2-1 presents the current CEMS configuration. 

TABLE 2-1 
CONTINUOUS EMISSION MONITOR SYSTEM 

DESERT VIEW POWER PLANT 

Species Manufacturer Model Range 

NOx CAI ZRE-5 Multi Component Analyzer 100 and 500 ppm 

co CAI ZRE-5 Multi Component Analyzer 100 and 500 ppm 

02 Dry CAI ZRE-5 Multi Component Analyzer 25% 

SO2 CAI ZRE-5 Multi Component Analyzer 50 and 500 ppm 

CO2 CAI ZRE-5 Multi Component Analyzer 20% 

O2Wet AMETEK Thermox 2000 25% 

Flow Diet Greg Standard Msdcfh 

Opacity Monitor Labs Lighthawk 560 100% 
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2.1 SAMPLE LOCATIONS 

Samples will be collected from the transition ducts to the stack. Carnot Technical 

Services, Inc. conducted three dimensional flow testing and stratification testing on the 

transition exhaust ducts on each unit. This testing was conducte~d in accordance to 

SCAQMD chapter X section 1 and 13 and will be presented in the report titled "Stack 

Gas Stratification and Absence of Flow Disturbance Testing at Desert View Power 

Mecca Project" (R106E622.T) submitted to SCAQMD in October of 1994. The sample 

locations met all the requirements. Copies of the results from that report can be found in 

Appendix B .All testing for both Unit 1 and 2 will be done at the sample location 

presented in Figure 2-1. 
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2.2 UNIT OPERATION 

The tests will be conducted at or near maximum steady state unit load conditions. 

Limestone injection rate, fuel combustion rate, ammonia injection rate, ash handling 

operations, excess air level, combustion air distribution, and combustion temperature will 

all be set to maintain stable unit operation. Pertinent operating conditions will be 

recorded by Desert View Power personnel during the tests. Full load will be defined as 

greater than 267 MMBtu/hr of total (biomass and natural gas) heat input to the boiler. 
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3.0 TEST PROCEDURES 

The test procedures to be used are listed in Table 3-1. Part of the gaseous plant 
emissions performance testing data will be used for CEMS RATA determinations. A 
minimum of nine reference method tests are required for all gaseous species relative 
accuracy (RA) determinations . 

TABLE 3-1 
PROPOSED TEST MATRIX PER UNIT 

FOR DESERT VIEW POWER MECCA PROJECT 

Parameter No. of 
Measurement Principle Reference Method Duration per Test Tests 

NOx 9(1) Chemiluminescence EPA 7E 60/30 minutes 

co 9(1) Non-Dispersive Infrared EPA 10 60/30 minutes 

O2/CO2 9(11 Non-Dispersive Infrared EPA3A 60/30 minutes 

PM 3 Gravimetric EPA5 90 minutes 

SO2 9(1) Barium Thorin Titration EPA6 60/30 minutes 

Hydrocarbons 2 GC/FID SCAQMD25.3 60 minute composite 

HCL 3 ion chromatography EPA 26A 120 minutes, minimum of 2 
DSCM of sample volume 

Fuel Sampling Daily ASTM D6323 Composite hourly samples 

Fuel BTU/lb Daily ASTM E711 Composite hourly samples 

Fuel Moisture Daily ASTM D3173 Composite hourly samples 

Fuel Chlorine Daily ASTM E776 Composite hourly samples 

Stack Gas Flow Rate S-Type Pitot Traverse EPA2 

Moisture Condensation/Gravimetric EPA4 

(1) Includes compliance and RATA test runs. 
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3.1 CONTINUOUS GASEOUS MEASUREMENTS 

NOx, 02, CO2 and CO will be measured according to EPA reference methods using 

MAQS continuous emissions monitoring system (CEM). NOx, 02, CO2 and CO 

concentrations will be determined using MAQS mobile emission measurement 

laboratory. The laboratory is housed in an 18 foot trailer outfitted to provide a clean, 

quiet, environmentally controlled base for the testing operations. The laboratory has 

lighting, electrical distribution, air conditioning and heating to support the test instruments 

and provide for optimal test performance. 

Concentrations of these gaseous species are measured using an extractive sampling 

system consisting of a heated stainless steel probe to minimize reactions, a heat traced 

Teflon sample line connected to a thermo-electrically cooled sample dryer. Following the 

dryer, the sample is drawn into a Teflon lined pump where it is pressurized and then 

filtered for delivery to the gas analysis portion of the system. Gaseous samples will be 

collected at a single point. Three minimum 60-minute compliance tests will be 

performed. 

NOx concentration is determined using a California Analytical Instruments (CAI) 

chemiluminescence analyzer (model 600 Series). The analyzer has full scale ranges 

from 2.5 to 10,000 ppm. The analyzer is equipped with a vitreous carbon NO2 - NO 

converter for the determination of total nitrogen oxides without interference from other 

nitrogen containing compounds. 

Oxygen concentration is determined using a AMI electro-chemical cell analyzer (model # 

201 ). The analyzer has three full scale ranges; 0-5%, 10%, and 25%. The cell contains 

an electrolytic fluid that reacts with oxygen to generate an electrical signal proportional to 

the concentration. 

CO2 is measured using a non-dispersive infrared analyzer manufactured by CAI (model # 

100 Series). The analyzer has full scale ranges of 0-5%, 10%, 20% and 40%. 

CO is measured using a non-dispersive infrared/gas filter correlation analyzer 

manufactured by TECO (model# 48i). The analyzer has user definable full scale ranges 

from of 0-10 to 0-10,000 ppm. 

The analyzers and sampling system are subjected to a variety of calibration and quality 

assurance procedures including leak checks, linearity and calibration error 

determinations before sampling, and system bias and drift determinations as part of each 

test run. Data are corrected for any observed bias or drift in accordance with the 

reference methods. 
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3.2 PARTICULATE MEASUREMENTS 

EPA method 5 sampling system will be used to measure the particulate emissions from 
both Desert View Power units. The sampling system consists of a nozzle, glass probe, 
250°F heated filter, two impingers containing DI water, a third empty impinger and a 
fourth impinger containing silica gel. 

The analysis for particulate is summarized in Table 3-2. Gravimetric Analysis will be 
performed on the probe/nozzle wash and filter. 

TABLE 3-2 
EPA METHOD 5 ANALYSES 

1. 

2. 

Sample Component 

Probe and Nozzle (Front 1/2) 

Heated Filter (83 mm) 

3.3 SULFUR DIOXIDE 

Analysis Procedure 

Evaporation/gravimetric 

Bake/gravimetric 

Sulfur dioxide will be measured according to EPA Method 6. The first three runs will be 
60 minutes and will be used to demonstrate compliance and as RATA runs. Subsequent 
RAT A runs will consist of 30 minute tests per the Methods. A barium thorin titration of 
the hydrogen peroxide impinger samples will yield SO2 concentrations for nine relative 
accuracy test runs. The sample system will consist of a heated glass probe connected to 
the impinger train with an un-heated Teflon sample line. All the unheated portion of the 
sample train will be recovered and analyzed. Prior to the titrimetric analysis, all SOx 
samples will pass through an ion exchange resin. This removes interference associated 
with ammonium (NH4+). The Method 6 train will not include the IPA impinger, which is 
provided in the method as an option. The H2O2 will absorb both SO2 and SO3 (if any). 
SQ3 will be counted as SO2. 

3.4 HYDROCARBON 

Samples for hydrocarbon analysis will be collected in clean 6-L Summa Canister and mini 
water impingers and analyzed according to SCAQMD 25.3. The samples will be 
analyzed by AtmAA inc. in Calabasas, CA using TCA/FID. Results will be reported as 
total non-methane hydrocarbons as carbon . 
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3.5 HYDROGEN CHLORIDE MEASUREMENTS 

Triplicate hydrogen chloride (HCI), samples will be collected using EPA Method 26A. 

Sampling and analysis for HF and Cl2 which is included in EPA Method 26A will not be 

performed. 

The sampling train consists of: 

• A glass nozzle and heated glass probe heated to between 248°F and 273°F 

• A Teflon Mat or quartz out-of-stack filter in a glass filter holder heated to 248°F ± 

25°F 

• Two impingers containing 100 ml of 0.1 N H2SO4 for collection of HCI 

• One empty impinger 

• An impinger containing silica gel 

Samples are withdrawn isokinetically from the stack. The Teflon Mat or quartz-fiber filter 

collects particulate matter. The acidic absorbing solution collect gaseous HCI and is 

analyzed for HCI by ion chromatography. 

The samples are recovered in the following sample fractions: 

1) Back half of filter holder, H2SO4 lmpinger Catch - Weighed for moisture content 

and recovered with DI water into pre-cleaned HOPE bottle. 

2) The filter and probe wash will not be recovered for this test program. 

Quality assurance samples collected in the field are: 

• A field blank 

• A reagent blank: 200 ml of 0.1 N H2SO4 

• A reagent blank: 200 ml of DI water 

The samples will be analyzed by ion chromatography by AAC in Ventura. 

3.6 VELOCITY AND MOISTURE 

Stack gas velocity and moisture content will be determined by EPA Methods 2 and 4 

during the particulate test. Velocity traverses will be performed during each set of 

compliance tests (NOx, CO, SO2 and hydrocarbons) and for each RATA run. 
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3.7 FUEL ANALYSIS 

Daily fuel samples will be collected by Desert View Power personnel. Hourly samples will 
be taken and composited by the lab prior to analysis. Sampling will be consistent with 
ASTM D6323 sample collection methodology. MAQS will send the samples out to be 
analyzed for higher heating value for heat rate calculations, for BTU/lb for calculating the 
HCL emissions in lb/MMBtu using ASTM E711, for moisture content using ASTM D3173 
and for chlorine content using ASTM E776. Copies of the analysis will be included with 
the final report. 

3.8 RELATIVE ACCURACY TEST AUDIT 

Relative Accuracy tests will be performed for NOx, SO2, CO and 02 on sub systems of 
each unit's GEMS. Relative accuracy is determined by comparing the GEMS data to the 
corresponding reference method (RM) data over nine to twelve test runs. Nine 30-
minute minimum tests will be performed for the NOx, SO2, CO, and 02 relative accuracy. 
Relative accuracy is expressed in terms of the absolute value of the mean of the 
difference between the monitor value and the reference method value. It is reported in 
terms of a percentage of the mean reference method value. The computational 
procedure is summarized by the following equations: 

- 1 n 
RM=- I RM1 

n i = 1 

n 
d = Id; 

i = 1 

I 

( 

n )2 2 
IA 

I,d,2 __ i_=l __ 

S _ i=l n 
d-

n-I 

-

RA= !di +!eel xl00 
RM 

The RA will be determined for the monitoring systems in parts per million dry (ppm) and 
lb/hr. 
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3.9 TEST SCHEDULE 

The scheduled test dates have been set for March 27 - March 30, 2018 for compliance 

and RATA testing. A proposed test schedule for on-site testing activities is shown in 

Table 3-3. This schedule is based on the number of tests and the required sample 

times. 

Date Unit No. 

3/26/2018 

3/27/2018 1 

3/28/2018 1 

3/29/2018 2 

3/30/2018 2 

002AS-3204 71-RT-233 

TABLE 3-3 
ON-SITE TEST SCHEDULE 

DESERT VIEW POWER 

Test No. Type of Test 

Set-up 

1-3 PM, 1-3 HCL Particulate Tests 1-3, HCL Tests 1-3 GEMS RATA and 

1-3 Comp RATA testing Compliance NOx, SO2, CO &VOC Tests 1-3 Fuel Samples 

RATA testing Continued GEMS RATA 

1-3 PM, 1-3 HCL Particulate Tests 1-3, HCL Tests 1-3 GEMS RATA and 

1-3 Comp RATA testing Compliance NOx, SO2, CO &VOC Tests 1-3 Fuel Samples 

RATA testing Continued GEMS RATA 
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4.0 REPORTING 

MAQS will prepare a comprehensive emissions report that includes all raw data and calculations for the test program. The test format is presented in Table 4-1. The test report will be submitted within 45 days from completion of testing. 

Title page 
Report Title 
Prepared For 
For Submittal To: 
Author and reviewer names 

TABLE 4-1 
REPORT FORMAT 

Test Dates and Report Issue Date 
Report Number 

Review Page 
Signatures of person who prepared the report and signature of person who reviewed the report 

Table of Contents 

Introduction and Summary 
Identifies the client, source, reason for the test, test date(s), test personnel, client/source personnel, regulatory observers 
Summarizes the results of the test, indicates applicable rules and pass/fail criteria and makes a statement regarding the test results 
Outlines the organization of remainder of the report. 
Table of analysis results 

Unit Description 
Describes the process which was tested 
Describes any applicable control equipment 
Test conditions 

Test Description 
Test methods, replicates, duration, calculations 
Test locations 
Test critique 

Results 
Re-states the results of the test and makes a statement regarding compliance with applicable regulations 
Results tables with more detail on individual test runs and supporting data 

Appendices 
A. Test and Laboratory Data 

1. Test Location 
2. Test Data (by type) 
3. Quality Assurance Data 

a. Certification 
b. Equipment Calibration 
c. Calibration Gas Certificate 
d. Chain of Custody 

B. Process Operating Data 
C. Measurement Procedures 
D. Calculations 
E. Instrument Strip Charts 
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QUALITY ASSURANCE PROGRAM SUMMARY 

As part of Montrose Air Quality Services, LLC (MAQS) ASTM 07036-04 certification, 
MAQS is committed to providing emission related data which is complete, precise, 
accurate, representative, and comparable. MAQS quality assurance program and 
procedures are designed to ensure that the data meet or exceed the requirements of 
each test method for each of these items. The quality assurance program consists of the 
following items: 

• Assignment of an Internal QA Officer 
• Development and use of an internal QA Manual 
• Personnel training 
• Equipment maintenance and calibration 
• Knowledge of current test methods 
• Chain-of-custody 
• QA reviews of test programs 

Assignment of an Internal QA Officer: MAQS has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program. 

Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the 
requirements of ASTM 07036-04 and guidelines issued by EPA. The manual documents 
and formalizes all of MAQS QA efforts. The manual is revised upon periodic review and 
as MAQS adds capabilities. The QA manual provides details on the items provided in 
this summary. 

Personnel Testing and Training: Personnel testing and training is essential to the 
production of high quality test results. MAQS training programs include: 

• A requirement for all technical personnel to read and understand the test methods 
performed 

• A requirement for all technical personnel to read and understand the MAQS QA 
manual 

• In-house testing and training 
• Quality Assurance meetings 
• Third party testing where available 
• Maintenance of training records. 

Equipment Maintenance and Calibration: All laboratory and field equipment used as a 
part of MAQS emission measurement programs is maintained according to 
manufacturer's recommendations. A summary of the major equipment maintenance 
schedules is summarized in Table 1. In addition to routine maintenance, calibrations are 
performed on all sampling equipment according to the procedures outlined in the 
applicable test method. The calibration intervals and techniques for major equipment 
components is summarized in Table 2. The calibration technique may vary to meet 
regulatory agency requirements. 

Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: MAQS maintains chain-of-custody documentation on all data sheets 

and samples. Samples are stored in a locked area accessible only to MAQS source test 

personnel. Data sheets are kept in the custody of the originator, program manager, or in 

locked storage until return to MAQS office. Electronic field data is duplicated for backup 

on secure storage media. The original data sheets are used for report preparation and 

any additions are initialed and dated. 

QA Reviews: Periodic field, laboratory, and report reviews are performed by the in-house 

QA coordinator. Periodically, test plans are reviewed to ensure proper test methods are 

selected and reports are reviewed to ensure that the methods were followed and any 

deviations from the methods are justified and documented. 

ASTM 07036-04 Required Information 

Uncertainty Statement 

"Both qualitative and quantitative factors contribute to field measurement uncertainty and 

should be taken into consideration when interpreting the results contained within this 

report. Whenever possible, Montrose Air Quality Services, LLC (MAQS) personnel 

reduce the impact of these uncertainty factors through the use of approved and validated 

test methods. In addition, MAQS personnel perform routine instrument and equipment 

calibrations and ensure that the calibration standards, instruments, and equipment used 

during test events meet, at a minimum, test method specifications as well as the 

specifications of our Quality Manual and ASTM D 7036-04. The limitations of the various 

methods, instruments, equipment, and materials utilized during this test have been 

reasonably considered, but the ultimate impact of the cumulative uncertainty of this 

project is not fully identified within the results of this report." 

Performance Data 

Performance data are available for review. 

Qualified Personnel 

A qualified individual (QI), defined by performance on a third party or internal test on the 

test methods, will be present on each test event. 

Plant Entry and Safety Requirements 

Plant Entry 

All test personnel are required to check in with the guard at the entrance gate or other 

designated area. Specific details are provided by the facility and project manager. 
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Safety Requirements 

All personnel shall have the following personal protective equipment (PPE) and wear them where designated: 

• Hard Hat 
• Safety Glasses 
• Steel Toe Boots 
• Hearing Protection 
• Gloves 
• High Temperature Gloves (if required) 

The following safety measures will be followed: 

• Good housekeeping 
• SOS for all on-site hazardous materials 
• Confine selves to necessary areas (stack platform, mobile laboratory, CEMS data acquisition system, control room, administrative areas) 
• Knowledge of evacuation procedures 

Each facility will provide plant specific safety training. 
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Equipment 

Pumps 

Flow Meters 

Sampling Instruments 

Integrated sampling tanks 

Mobile van sampling system 

Sampling lines 
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TABLE 1 

EQUIPMENT MAINTENANCE SCHEDULE 

Acceptance Limits 

1. Absence of leaks 

2. Ability to draw 

manufacturers required 

vacuum and flow 

1. Free mechanical 

movement 

1. Absence of malfunction 

2. Proper response to zero, 

span gas 

1. Absence of leaks 

1. Absence of leaks 

Frequency of Service Methods of Service 

As recommended by 1. Visual inspection 

manufacturer 2. Clean 
3. Replace parts 

4. Leak check 

As recommended by 1 . Visual inspection 

manufacturer 2. Clean 
3. Calibrate 

As recommended by As recommended 

manufacturer manufacturer 

Depends on nature of 1. Steam clean 

use 2. Leak check 

Depends on nature of 1. Change filters 

use 2. Change gas dryer 

3. Leak check 

by 

4. Check for system 

contamination 

1. Sample degradation less After each test series 

than 2% 

1. Blow dry, inert gas 

through line until 

dry. 
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TABLE 2 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 

Sampling Equipment Calibration Frequency Calibration Procedure Acceptable Calibration 
Criteria 

Continuous Analyzers Before and After Each 3-point calibration error 
< 2% of analyzer range Test Day test 

Continuous Analyzers Before and After Each 2-point sample system 
< 5% of analyzer range Test Run bias check 

Continuous Analyzers After Each Test Run 2-point analyzer drift 
< 3% of analyzer range determination 

... CEMS System Beginning of Each Day leak check < 1 in. Hg decrease in 5 
min. at> 20 in. Hg 

Continuous Analyzers Semi-Annually 3-point linearity < 1 % of analyzer range 

NOx Analyzer Daily NO2 -> NO converter 
> 90% efficiency 

Differential Pressure Correction factor based 
Gauges (except for Semi-Annually on 5-point comparison to +/- 5% 

manometers) standard .. Differential Pressure 3-point comparison to 
Gauges (except for Bi-Monthly standard, no correction +/- 5% - manometers) factor 

Adjusted to mercury-in-
Barometer Semi-Annually glass or National +/- 0.1 inches Hg 

Weather Service Station 

Calibration check at 4 
Dry Gas Meter Semi-Annually flow rates using a NIST +/- 2% 

traceable standard 

Calibration check at 2 
+/- 2% of semi-annual Dry Gas Meter Bi-Monthly flow rates using a NIST 

factor traceable standard 

Dry Gas Meter Orifice Annually 4-point calibration for 
~H@ 

Temperature Sensors Semi-Annually 3-point calibration vs. 
+/- 1.5% NIST traceable standard 

- Note: Calibration requirements will be used that meet applicable regulatory agency requirements. 

-
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South Coast 
Air Quality Management District 
2 1865 Copley Drive. Diamond Bar, CA 9 J 765-41 78 

(009) 396-2000 • www.,1qmd.gov 

Mr. John Peterson 

Montrose Mr Quality Services. LLC (MAQS-SNA. Delta, SCCC) 

163 ! E. Saint Andrew Place 

Santa Ana. CA 91705 

Subje...:t: r AP Approval Notice 

Reference# 96LA 1220 

Dear Mr. Peterson: 

October 4, 2017 

We haVl: n:viewcd your renev-ial letter under the South Coast Air Quality Management District's 

l.ahoratory Approval Program (SCAQMD LAP). We arc pleased to inform you that your fim1 is 

approved for the period beginning September 30, 2017. and ending September 30, 2018 for the following 

methods, subject to the requirements in the LAP Conditions For Approval Agreement and conditions 

listed in the attachment to this letter: 

SCAQMD Methods 1-4 SC/\QMD Methods 5.1, 5.2, 5.3, 6.1 

SCAQMD Methods 10.1 and 100.1 SCAQMD Methods 25.1 and 25.3 (Sampling) 

USEPA CTM-030 and ASTM D6522-00 SCAQMD Ruic 1121/ l 146.2 Protocol 

SCAQMD Rule 1420il420. l/l 420.2 (Lead) Source and Ambient Sampling 

Your LAP approval to perform nitrogen oxide emissions compliance testing for SCAQMD Rule 1121/ 

1146.2 Protocols includes satellite facilities located at: 

McKcnna Boiler 
1510 North Spring Street 

Los Angeles, CA 90012 

Noritz America Corp. 

11160 Grace A venue 

Fountain Valley, CA 92708 

Ajax Boiler, Inc. 

270 I S. Harbor Blvd. 

Santa Ana, CA 92704 

Thank you for participating in the SCAQ1\·1D LAP. Your cooperation helps us to achieve the goal of the 

1,/\P: to maintain high standards of quality in the sampling and analysis of source emissions. You may 

direct any questions or information to LAP Coordinator. Glenn Kasai. He may he reached by telephone 

at (909) 396-2271, or via e-mail at gkasai(i{1aqmd.gov. 

All,1d1111cnt 

l 71004 l .upRcn(:walRcv.lk1c 

002AS-3204 71-RT-233 

Sincerely, 

Dipankar Sarkar 

Program Supervisor 

Source Test Engineering 
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State of California 

Air Resources Board 
Approved l_!Jd~~~o! Contractor 

,/, s::,:s . ' "··· ~ \':.~\\ ~'--­
,,../'.,-<,> ~· !\. L O F· ,.:ti)-" "-, 

Delta A,J~:Q.~,i~::§Jlfic~t;~i:porated 
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This is to certitf ...... .., ........... ,..,.._..,,..,n.,...-.~ \'Peen approved 
by the Air /Ff ~~ce testing 

pursuant to C~(!(", ... _ ;; section 91207, 
until June;,oo~ot st$d below: 

'} '~~ §; 
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Dr. Micha . 
Monitoring and Laboratory Division 
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Accredited Air Emission Testing Body 
A2LA has accredited 

MONTROSE AIR QUALITY SERVICES 

In recognition of the successful completion of the joint A2LA and Stack Testing Accreditation Council (STAC) 
evaluation process, this organization is accredited to perform testing activities in compliance with 

ASTM 07036 - Standard Practice for Competence of Air Emission Testing Bodies. 

Presented this 2nd day of February 2016 

Senior Director of Quality and Communications 
Certificate Number 3925.01 
Valid to February 28, 2018 

This accreditation program 1:s not included under the A2LA IL4C Mutual Recognition Arra.ngement. 
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REVIEW AND CERTIFICATION 

All work, calculations, and other activities and tasks perfonned and documented in this 

report were carried out under my direction and supervision. 

Edward J. Filadelfia 
Senior Engineer 

Date _{_0_(_/_f_{_q_(L_-___ _ 

I have reviewed, technically and editorially, details, caJculations, results, conclusions and 

other appropriate written material contained herein, and hereby certify that the presented material 

is authentic and accurate. 

Edward J. Filadelfia 
Senior Engineer 

114098.S/R l06E.622.T 

Rc-v. (O=bc:r 1.4, 1994) 
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SECTION 1.0 

INTRODUCTION 

Carnot was contracted by UC Operating Service (UCOS) to detennine the sujtability of 

the alternate sample location accessible from the stack inlet duct. Tests were conducted to 

determine the level of stack gas stratification and flow disturbance. The tests were perfom1e.d 

at this location to satisfy the requirements of alternate sample location CFR 40 Appendix A 

Method 1. The tests were perfonne-4 using the standard methods in Chapter X of the 

SCAQ!vUYs Source Test Manual.· 

The flow disturbance and gaseous stratification tests were performed on June 27-28, 

I 994. The test program was coordinated by Greg Dee.don of UCOS and F.dwp.rd Filadelfia of 

Carnot. The Carnot test team consisted of Edward Filadelfia, Dave Wonderly, and Chris Hone .. 

Un.it operation was established and maintaine.d by UCOS personnel. 

The results of the tests are summarized in Tables 1-1 and 1-2. These results show that 

the sample location meets the requirements of the SCAQlvID and EPA by demonstrating that the 

stack gas stratification is Jess than 10 % and the average resultant flow angle is less than 

20 degrees with a standard deviation of less than 10 degrees. 

A description of the urut is presented in Section 2.0. Test procedures and locations are 

presented in Section 3.0. Test results are presented in Section 4.0. Tests procedure 

descriptions, field data sheets, calculations, and control room data are included in the 

Appendices. 

l l 40985/R l 06E622.T 
l!&V. 10=\.ei 14, I 994) 
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INTRODUCTTON 

TABLE 1-1 
SUMJ\1ARY OF GASEOUS STRATIFICATION 

COLMAC ENERGY PROJECT 
JULY 1994 . 

SECTION 1.0 

Unit 1 
Parameter % Stratification 

Unit 2 
% Stratification 

SCAQMD Limit, 
% 

0.4% 1.0% 

TABLE 1-2 
SUM1viARY OF FLOW DISTURBANCE MEASUREMENTS 

COLMAC ENERGY PROJECT 
JULY 1994 

Unit I Unit 2 SCAQ?vro 
Parameter Measured Measured Limit, % 

Average Resultant Angle, Degrees 5.6° 5.9° ~20 

Standard Deviation, Degrees 3.3° 4.0° ~10 

J l40985/R106E622.T 
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EPA Limit, 
% 

~20 
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SECTION 2.0 

UNIT DESCRIPTION 

TI1e Colma~ Energy Plant consists of two 297 :MMBtu/hour, circulating bed boiJers, the 

combined units are designed to produce 47 MW of net electrical output. F.ach unit is equippoo 

wjth the following pollution control systems: 

1. 

2. 

3. 

4. 

ll40985/Rl06E622.T 
ll.,v. (0""'\x:' I~. 190-4) 

An ammonia injection system for control of N01 emissions. 

Cyclonic mixing of injected ammonia witb flue gas to provide for a minimum 

amount of ammonia slip (emission). 

A limestone injection system to limit emissions of S02• 

A reverse air bagbouse to restrict opacity and emissions of sulfates and particulate 

to very low levels. 

wJbr 
.·_ .. 
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3.1 TEST CONDITIONS 

SECTION 3.0 

TEST DESCRIPTION 

Ali tests were perfonned with the unit operating at full load. Tests were conducted while 
the unit was firing bio mass and operating under normal conditions. Unit operations were 
established by UCOS operators. 

3.2 SAMPLE LOCATION 

Measurements were made from Units 1 and 2 inlet ducts to the stack. A schematic of 
the Sample location is shown in Figure 3-1. Chapter X sampling consisted of 40 point traverse 
for stratification, and a 42 point traverse for flow disturbances. 

3.3 TEST PROCEDURES 

Tests were performed using methods from the SCAQ11D's Source Test Manual. These 
methods are contained in Chapter X - Section 1 for disturbed flow and Section 13 for gaseous 
stratification. Table 3-1 presents the test methods used in this program. 0 2 concentrations were 
measured using Carnof s mobile emission monitoring system. Flow angles were measured using 
a United Sensor 3D probe. A description of the Carnot's Continuous Emissions Monitoring 
System and the standard measurement proce.dures are presented in Appendix A. A summary of 
the procedures used for gaseous stratification and disturbed flow are presented below. 

3. 3. I Gaseous Stratific.ation 

Chapter X (Non-Standard Methods and Techniques), Chapter 13 of the SCAQMD Source 
Test ManuaJ defines gaseous stratification as the presence of a difference, in excess of 
10 percent, between any two points in the same cross sectional plane. Stratification can be 
detennined for either pollutant gases (e.g., NO:) or diluent gases (e.g., 0 1, CO2) in units· of·. 

· concentration. For this test program, the 0 2 concentration was used to measure the Jevel of 
stack gas stratification. 

I l40985/RJ06E622.T CArubr 

002AS-3204 71-RT-233 550 of 612 



---Ii 

lll'll!II 

rARtbr 
DSEF-035 

~ 
{.,:, 

"'-I 

IJNIT1 
t:, 
(lj -t 
V) 

9 -'ll 

~ 
a 
'.<'. R;, 

~ 

0 
0 

UNIT 0 UNIT 

2 0 
.. 

0 

B 0 'liM:<,tiN. 

3,>I< 151/4' -
EQUIVALENT DIAMETER== 5.7 FT. 

t .. 
UNIT2 

C/"l 
tT1 n 

NOTE UNIT 2 IS MIRROR IMAGE OF UNIT 1 

-l -0 z 
w 
0 

Figul"e 3-1. UCOS - Duct Sample Locations -
~;., 

-

002AS-3204 71-RT-233 551 of612 



-
-

... 

-
-
-
lfll!III 

~ 

!EST DESCRIPTION SECTION 3.0 

Due to variations in process 0 2 concentrations, two 0 2 analyzers were used. The first 
0 2 anaJyzer was used as a reference point and located at the center of the duct. The second was 
located at 40 traverse points during the test. · Gases were monitored for three minutes at each 
traverse point. 

Parameter Units 

o· 
2 % 

Flow Degrees 
Angle 

l 140985/RI06E622.T 
Rev. (Octnkr I~. )994) 

. 002AS-3204 71-RT-233 

TABLE 3-1 
TEST PROCEDURES 

COIMAC ENERGY PROJECT 
JULY 1994 

Measurement Reference 
Principle Method Comments 

Electro ch errucaJ EPA3A 40 point traverse for gaseous 
CalJ stratification according to 

Chapter X, Section 13 

3D probe for 1.1 42 point traverse for 
pitch and yaw disturbed flow according to 

Chapter X, Section 1 

._,. 
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4.1 GASEOUS STRATIFICATION 

SECTION 4.0 

RESULTS 

The results of the gaseous stratification tests are summarized in Table 4-1. The results 

sbow that the 0 2 concentration stratification ]evels for both sample locations were below the limit 

of 10%. 

TABLE 4-1 
GASEOUS STRATIFICATION 
COLMAC ENERGY PROJECT 

JULY 1994 

Parameter Percent Stratification 

4.2 

Urut l 0 2, % 
Unit 2 0 2, % 

FLOW DISTIJRBANCE 

0.4% 

1.0% 

The results of the flow disturbance measurements made with the 3-dimensionaJ velocity 

probe are presented in Table 4-2. The results of these tests show that the average resultant flow 

angle was below the limit of 20 degrees with a standard deviation of less than IO degrees for 

both sample locations. 

TABLE ~2 
FLOW DISTURBANCE RESULTS 

COL1\1AC ENERGY PROJECT 
JULY 1994 

Parameter 

Avg. Yaw Angle, degrees 

Avg. Pitch Angle, degrees 

Avg. Resultant Angle, degrees 

Standard Deviation, degrees 
ar&B::ffiff:1ifflT??<0x:n1;;a 

l l 40985/R I 06E62.2. T 
R£v. (OC\l'\.::r 14, 199() 

n 

GJ 
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Unit 1 3D Probe 

2.0 

-0.4 

5.6 

3.3 

Unit 2 3D Probe 

4.4 

-1.0 

5.9 

4.0 
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APPENDIX A 

MEASUREMENT PROCEDURES 

Continuous Emissions Monitoring System 

Oxygen (OJ by Continuous Analyzer 

Three-Dimensional Velocity Testing 
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Continuous Emissions Monitoring System 

0 2, CO, CO2 , NO, NO" and S02 are measured using an extractive continuous erruss1ons 

monitoring (CEM) package, shown in the following figure. This package is comprised of three bask 

subsystems. They are: (1) the sample acquis1tion and conditioning systern, (2) the calibration gas 

system, and (3) the analyzers themselves. This section presents a description of the sampling and 

calibration systems. Descriptions of the analyzers used in this program and the corresponding reference 

test methods fol1ow. Information regarding quality assurance information on the system, including 

calibration routines and system performance data follows. 

The sample acquisition and conditioning system contains components to extract a representative 

sample from the stack or flue, transport the samp]e to the analyzers, and remove moisture and particulate 

material from the sample. In addition to performing the tasks above, the system must preserve the 

measured species and deliver the sample for analysis intact. The sample acquisition system extracts the 

sample through a stainless steel probe. The probe is insulated or heated as necessary to avoid 

condensation. If the particulate loading in the stack is high, a sintered stainless steel filter is used on the 
end of the probe. 

Where water soluble N02 and/or S02 are to be measured, the sample is drawn from the probe 

through a heated teflon sample line into an on-srack cooled (approximately 35-40°F) water removal trap. 

The trap consists of stainless steel flasks in a bath of ice and water. This design removes the water vapor 

by condensation. The contact between the sample and llquid water is rniniroizR.d and the soluble N02 and_ 

S02 are conserved. This system meets the requirements of EPA Method 20. The sanip1e is then drawn 

through a teflon transport line, particulate filter, secondary water removal and into the sample· pump. 
The pump is a du.al bead, diaphr~om pump. All sample-wetted components of the pump are stainless 

steeJ or teflon. The pressurized sample leaving the pump flows through a third condensate trap in a 

refrigerate.d water bath ( =38 °F) for final moisture removal. A drain Jine and valve are provjded to 

constantly expel any condensed moisture from the dryer at this point. After the dryer, the sample is 

directed into a d~stribution manifold. Excess sample is vented through a back-pressure regulator, 

maintaining a constant pressure of 5-6 psig to the anaJy.rer rotameters. 

The calibration system is comprise.d of two parts: the analyzer calibration, and the system bias 

check (dynamic calibration). The anaJyzer calibration equipment includes pressurized cylinders of 

certified span gas. The gases used are, as a minimum, certified to 1 % by the manufacturer. 'Where 

necessary to comply with reference method requirements EPA Protocol l gases are used_- The cylinders 

are equipped with pressure regulators which supply the calibration gas to the analyzers at the same 

pressure and flow rate as the sample. The selection of zero, span, or sample gas directe.d to each 

an_aJyzer is accomplished by ·operation of the sampJe/calibration selector fittings. 

The system bias check is accomplished by transporting the same gases used to zero and span the 

analyzers to the sample system as close as practicaJ to the probe inlet. This is done either by attaching 

the calibration gas supply line to the probe top with flex.ible tubing or by actuation of a solenoid valve 

located at the sample conditioner inlet (probe eut). The span gas is exposed to the same elements as the_ . 

. sample and the system response is documented. The analyzer indications for the system caJibration check 

must agree within S % of the analyzer calibration. Values are adjusted and changes/repairs are made to 

the system to compensate for any difference in analyzer readings. _Specific information on the analytical 
equipment and test methods u~ed is provided jn the following pages. 

UOP?B- l l 409/R l 06E622 .T A-2 ~ 
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Method: 

Applicable Reference 
Methods: 

Principle: 

Analyzer: 

Measurement Princip1e: 

Ranges: 

Accuracy: 

Output: 

Interferences: 

Response Time: 

Sampling Procedure: 

AnaJyt:ica] Procedure: 

Special CaJ1bration 
Procedure: 

UOP7B-J 1409/Rl06£622.T 

002AS-3204 71-RT-233 

Oxygen (OJ by Continuous Analyzer 

EPA 3Al EPA 20, ARB 100, BA ST-14, SCAQMD 100.1 

A sample is continuously drawn from the flue gas stream, conditioned, 

and conveyed to the instrument for direct readout of 0 1 concentration. 

Teledyne Model 326A 

Electrocherruca.1 cell 

1 % of full scale 

0-100 mV, linear 

Halogens and halogenated compounds will cause a positive interference. 

Acid gases will consume the fuel cell and cause a slow calibration drift. 

90 % < 7 seconds 

A representative flue gas sample is collected and conditioned using the 

CEM system described previously. If Method 20 is used, that method's 

specific procedures for selecting sample points are used. Otherwise, 

stratification checks are performed at the start of a test program to select 

single or multiple-point sample locations. 

An electrocbemicaJ cell is used to measure 0 2 concentration. Oxygen in 
the flue gas diffuses through a Teflon membrane and is reduced on the 

surface of the cathode. A corresponding oxidation occurs at the anode 

internally, and an electric current is produced that is proportional to the 

concentration of oxygen. Th.is current is measured and conditioned by 

the instrument's electronic circuitry to give an output in percenl 0 2 by 

volume. 

The measurement cells used with the 0 2 instrument have to be replaced 

on a regular basis. After extended use, the cell tend to produce a 

nonJinear response. Therefore, a three-point calibration is perfonned at 

tbe start of each test day to check for linearity. If the response is not 

linear (± 2 % of scale), the cell is replaced. 

A-4 
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Method: 

Applicable 
Ref. Method: 

Applicability 
of Method: 

Principle: 

Analyzer: 

Sampling Procedure: 

UOP7B-11409/RJ06E622.T 

002AS-3204 71-RT-233 

Three-Dimensional Velocity Testing 

EPA Method 1, ANSI ASME PTC 11 - 1984 

When a sample location to be used for velocity or particulate tests does 
not meet the traditionaJ Method 1 criteria of being at )east two duct 
diameters downstream and one-half diameter upstream of any flow 
disturbance, this alternate method is used to evaluate the suitability of the 
location. 

A three-dimensional velocity probe is used to measure pitch and yaw 
angle at a minimum of 40 traverse point.s for round ducts and 42 point.s 
for rectangular ducts. If the average resultant angle is less than 20° and 
the standard deviation is less than 10°, the sample location is deemed 
acceptable. Velocity and particulate traverses are then performed at the 
same traverse points using standard Method 2 and 5 equipment and 
procedures. 

The instrument measures yaw and pitch angles of fluid flow, as well as 
total and static pressures. 

Uruted Sensor Three-Dimensional Directional Probe 

Each probe bas five measuring holes in its tip. A centrally located 
pressure hole measures pressure Pl, wbiJe two lateral pressure holes 
measure pressures P2 and P3. If the probe is rotated manuaJ1y until P2 
and P3 are identical as a readout on the manometer, the yaw angle of 
flow is then indicated by the number of degrees rotated. 

When the yaw angle bas been determined, an additional differential 
pressure P4 - PS is measured by pressure boles located above and below 
tbe total pressure (P 1) hole. Pitch angle is determined by calculating 
(P4 - P5)/(P 1 - P2) and using the ca]ibration data for the individua] probe 
and interpolating between the bracketing dat:.1. At any particular pitch 
angle, the velocity pressure coefficient (Pt - Ps)/(Pl -P2) can aJso be 
interpolated from the caJibration data and Pt - Ps and Ps calculated. 

Note that this probe also aJ]ows for very accurate gas flow 
measurements, in addition to the EPA Method l procedures that allow 
it to be used for determination of fJow angle. 

A-5 ~ 
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Definitions: 
P1 = Total Pressure 
P2 = Static Pressure 
P3 = Static Pressure 
P4 = Pitch Pressure 
P5 ·= Pitch Pressure 

P 1 - P 2 = Velocity Head Pressure 

= Pitch angle calculated on calibration curve 

CaJ culati ons: 

Velocity (fps) in direction of flow 

vs= 1.90 c~ 

where: 
Cp = Pitot CaJ ibration factor 

AP = Average velocity, head, iwg (/ AP)2 

Ts = Stack Temperature, 0 R 
P 5 = Stack Pressure (iw g) 
MW -...'CL = MoJecular weight, wet 

Resultant angle: 

R = I cos-J (oos4>,.R cos4>,...R)I 
0.0175 

where: 
<Pv,R = Yaw Angle in Radians 
¢p_r,. = Pitch Angle in Radians 
R = Resu]tant Angle in Degrees 

P itot coefficient curve fit equation (used to calculate c.orrected axial velocities) 

P,-Ps . 3 ◄ 
= B1 + B2 ch + B3 + 4>,, + B4 q>F + B5 <t>,, 

P1-P2 
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A1 
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A3 
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As 
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B1 

B2 
. ·---- . 

B3 

B..i 

B5 

B6 

~ 
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3-DII\IBNSIONAL VELOCITY PROBE 
CALIBRATION FACTORS 

B-2455 

63.09 

23.69 

24.505 

33.312 

7 .5203 

11.669 

0.997 

7 X 10·3 

3 X 10·5 

8 X 10·7 

l X 1Q·9 

3 X lQ·lO 

3 X 1Q·2 
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QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTIFICATlON 

Carnot ensures the quaJity and validity of its emission measurement and reporting procedures 
through a rigorous quality assurance (QA) program. The program is developed and administered by an 
internal QA Officer and encompasses seven major areas: 

]. 

2. 
3. 
4. 
5. 
6. 
7. 

Development and use of an internaJ QA manual. 
QA reviews of reports, laboratory work, and field testing. 
Equipment calibration and maintenance. 
Chain of custody. 
Trainfog. 
Knowledge of current test methods. 
Agency certification. 

Each of these areas is discussed individually below . 

Quality Assurance MaJJual. Carnot has prepared a QA ManuaJ according to EPA guidelines. 
The manuaJ serves to document and formalize all of Carnot's QA efforts. The manual is constantly" 
updated, and each member of the Source Test Divisfon is required to read and understand its contents. 
The manual includes detai.Js on the other six QA areas discussed below. 

OA Reviews. Carnot's review procedure includes review of each source test report by the QA 
Officer, and spot check reviews of laboratory and field work. 

TI1e most important review is the one that takes place before a test program begins. The QA 
Officer works closely with Source Test Division personnel to prepare and review test protocols. Test 
protocol review includes selection of app_ropriate test procedures, eva]uation of any interferences or other 
restrictions that might preclude use of standard test procedures, and evaluation and/or development of 
alternate procedures. 

Equipment CaJibration and Maintenance. The equipment used to conduct the erruss1ons 
measurements is maintained according to the manufacturer's instructions to ensure proper operation. In 
addition to the maintenance program, calibrations are carried out on each measurement device according 
to the schedule outlined by the California Air Resources Board (CARE). The schedule for maintenance 
and calibrations are given in Tables B-1 and B~2. Quality control checks are also conducted in the field 
for each test program. The following is a partial list of checks made as part of each CEM system test 
series. 

• Sample acquisition and conditioning system leak check . 

• 2-point analyz..er calibrations (all analyzers) 

• 3-point analyzer caJ ibratioru; (analyzers with potential for linearity errors). 

• Complete system caJibration check ("dynamic caJibration" through entire sample 
. system). 

UOP7B-l 1409/R106£622T B-3 
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Periodic anaJyzer caJibration checks (once per hour) are conducted at the start 

and end of each test run. Any change _between pre- and post-test readings are 

re.corded. 

AJl caJibrations are conducted using gases certified by the manufacturer to be + 
1 % of label vaJue (NBS traceable). 

Calibration and CEM performance data are fully documented, and are included in each source 

test report. 

Chain of Custody. Carnot maintains full chain of custody documentation on al] samples and data 

sheets. In addition to nonnaJ documentation of changes between field sample custodians, laboratory 

personnel, and field test personnel, Carnot documents every individual who handles any test component 

in the field (e.g., probe wash, impinger loading and recovery, filter loading and recovery, etc.). 

Samples are stored in a locked area to which only Source Test Division personnel have access. 

Neither other Carnot employees nor cleaning crews have keys to this area. 

Data sheets are copied immediately upon return from the field, and this first generation copy is 

placed in locke.d storage. Any notes made on odgina1 sheets are initi~ed and dated. 

Training. Personnel training is essentiaJ to ensure quality testing. Carnot has formal and informal 

training programs which include: 

1. 
2. 
3. 
4. 
5. 

Attendance at EPA-sponsored training courses. 

Enrol1ment in EPA correspondence courses. 
A requirement for all technicians to read and understand Carnot's QA Manual. 

In-house training and QA meetings on a regular basis. 
}0aintenance of training records. 

Knowle.dge of Current Test Methods. With the constant updating of standard test methods and 

the wide variety of emerging test methods, it is essential that any qualified source tester keep abreast of 

new developments. Carnot subscribes to services which provide_ updates on EPA and CARB reference 

methods, and on EPA, CARE anq SCAQr-.ID rules and regulations. Additionally, source test personnel 

regularly attend and present papers at testing and emission-related seminars and conferences. Carnot 

personnel maintain membership in the Air and Waste Management Association, the Source Evaluation 

Society, and the ASh-ffi Environmental Control Divisjon. 

AGENCY CERTIFICATION 

Carnot is certified by the CARB as an independent source test contractor for gaseous and 

particulate measurements. Carnot is certified by the SCAQMD as an independent source test contracto~. 

for gaseous and particulate measurements using SCAQMD Methods 1, 2, 3, 4, 5, 61 7 and 100.J. · 

Carnot also participates in EPA QA audit programs for Methods 5, 6 and 7. 
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-- TABLE B-1 

SAMPLING INSTRUMENTS AND EQUJPJ\IBNT CALIBRATION SCHEDULE - As Specified by the CARB -- Instrument Frequency of SLllldard of Comparison or 
Type Calibration Method of Calibration Acceptance Limits .--. 

- Orifice Meter 12 months Calibrated dry test meter ± 2 % of volume measured - (large) 

_, Dry Gas Meter 12 months or CaJibrated dry test meter ± 2 % of volume measured 
when repaired 

.,_ 
S-Type Pitot 6 months EPA Method 2 Cp constant ( + 5 % ) over - (for use with working range; difference 

EPA-type between average Cp for each ... 
sarnpl ing train leg must be Jess than 2 % 

. .., 
Vacuum 6 months Manometer ± 3% - Gauges ·,\'!.,: 

Pressure - Gauges 

- :p ield Barometer 6 months Mercury barometer ± 0.2" Hg - Temperature 6 months NBS mercury thermometer ± 4°F for <400°R 
Measurement or NBS calibrated ± 1.5% for > 400~F ... 

p!atinu.m RTD - Temperature 6 montb.s Precision potentiometer ± 2 % full scale reading 

-- Readout 
Devices .. 

Analytical 12 months Should be performed by ± 0.3 mg of stated weight - Balance (cbec.k prior to manufacturer or qualified .. each use) laboratory 

Probe Nozzles 12 Months Nozzle diameter check Range < ± 0. IO mm for three ,""'11t 

micrometer measurements 
llill 

Continuous Depends upon As specifie<l by Satisfy aH limits specified in .. Analyzers use, frequency manufacturers operating operating specifications 
and manuals, EPA NBS gases .. 

performance and/or reference methods .. 
-... 
._ 

.. 

.. 
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TABLE B=-2 
EQUIPI\1:ENT ~1AINTENANCE SCHEDULE 

Based on 1'fanufacturer's Specific.ations and Carnot Experience 

Performance 
Equipment Requjrement Maintenance Interval Corrective Action 

Pumps 1. Absence of leaks Every 500 hours of 1. Visual inspection 

2. Ability to draw operation or 6 months, 2. Clean 

manufacturer whicheyer is less 3. Rep! ace worn parts 

required vacuum and 4. Leak check 

flow 

Flow 1. Free mechanical Every 500 hours of 1. Visual inspection 

Measuring movement operation or 6 months, 2. Clean 

Device 2. Absence of whichever is less 3. Calibrate 

malfunction 
After each test, if used in 
H2S_ sampling or ot.ber 
corrosive atmospheres 

Sampling 1. Absence of As required by the As recommended by 

Instruments malfunction manufacturer manufacturer 

2. Proper response to 
zero, span gas 

Integrated Absence of leaks Depends on nature of use 1. Steam clean 

Sampling 2. Leak check 

Tan.ks 

Mobile Van Absence of leaks Depends on nature of use 1. Change filters 

Sarop1ing 2. Change gas dryer 

Systems 3. Leak check 
4. Check for system 

contamination 

Sampling Sample degradation less After each test or test series Blow filtered air 

Lines than 2% through line until dry 

UOP?B-11409/R I 06£622.T B-6 
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State of California 
AIR RESOURCES BOARD. 

Executive Order G-94-028 

Approval to Carnot 
To Conduct Testing as an Independent Contractor 

WHEREAS, the ·Air Resources Board (ARB), pursuant to Section 41512 of the 
California Hea 1th and Safety Code, has established the procedures· contained 
in Section 91200-91220, Title ]7, Ca]ifornia Code of Regulations, to allow 
the use of independent testers for compliance tests required by the ARB; and 

• WHEREAS, pursuant to Sections 91200-91220, Title 17, California Code of 
Regulations, the Executive Officer has determined. that Carnot meets the 
requirements of the ARB for conducting A~B Test Methods 1, 2, 3, 4, 5, 6, 8, 
10, anq 100 (NOx, 02} when the following conditions are met: 

1. Carnot conducts ARB Test Method 100 for 02 using a Teledyne 326 analyzer 
~ith either a AS or a Bl sensor, or a paramagnetic analyzer:. · 

NOW, THEREFORE, BE. lT ORDERED that Carnot is granted an approval, from the 
date of exeiution of this order, until June 30, 1995 to ·condu~t the tests 
listed above, subject to compliance with Section 91200-91220, Title 111 

California Code of Regulations. 

BE IT FURTHER ORDERED that during the approved period the Executive Officer. 
or his or her authorized representative may field audit one or more tests 
conducted pursuant to this order for each type of testing listed above. 

. : . 77✓ 
Executed thi s2. :2 day of 
California. · 

--~--~--/~----- 1994, at Sacramento, 
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STATE OF CALJFORNlA ftl=CEfVFo 
JUL 13 ~ 
CAf1NOT 

PETE VILS0N, Gover-Dor 

AlR RESOURCES BOARD 
2020 L STREIT 
PO. BOX28lS 
SACRAH[NTO, CA 95812 

Mr. Michael L. Schmitt 
Carnot . 
15991 Red Hill Avenue, Suite JlO 
Tustin, California 92680 

Dear Mr. Schmitt: 

July 81 1994 

Testinq Aonroval 

We are pleased to inform you that we have renewed your approval to 
conduct the types of testing listed in the enclosed Executive Order. This 
approval is valid· until June 30, 1~95 during which-time a field audit of 
your company's testing ability may be conducted. We have also enclosed a 
cert i.f i cate of approval . 

Should y6u have any questions or need further assistance, please 
contact Ms. Kathryn Gugeler at (916) 327-1521 or Mr. David Tribble at 
(9)6) 323-2217. All correspondence should be addressed to me at the post 
office box above. 

Enclosures 

cc: Mr. Ed Jeung 
Department of Health Services 

James J. Morgester, Chief 
Compliance Division 

Air and Industrial .Hygiene Labor~tcry 
215] Berkeley Way 
Berkeley, California S4704 
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CARNOT 
SPAN GAS-RECORD 

CLIENT/LOCATION: UCb5 -G..:>J~« c. DATE: __ C,_f_.)._7 _f_'7'_ft-__ _ 

BY: ___ C_l_~-----

SPAN CYLINDER AUX SPAN CYLINDER 

GAS 
CYLJNDER NO. CONCEflTRA TJON CYLINDER NO. CONCF.NTRA TION 

ZERO Cj i.Ci:~ ~ 

NOx .. ~ A-l 35 J ~. gp,)q ll¥1L ,~qo ~ 

02 )Q~-o4-5fd-7 (. 'i 77 f}Lno)-7~, 

co -

' 
.. CO2 

fti..-4-1 o4'55~ 1 
J_~_(/17 lA:l..41 0 5 7 3.7 

soi 
i 

CARNO! 
INSTRUMENT LINEARITY 

.. 

.. . . 

o, CO; 

ANAL VZER RANGE _O-')S- - .·-
; 

SET TO HIGH STD 
?-0-1 {80-90% OF RANGE) 

_,,..-
-

ACTUAL VALUE OF 
,~ '~<; ·---LOW STD 

AS-FOUND LOW STD 
I J.. ~~ -

(50-60% OF RANGE) 

DIFFERENCE IN.% 0. c;;-
OF FULL SCALE ---

· . % ERROR CAL GULA TJON: 
(AS FOUND-ACTUAL VALUE OF SPAN) x 

100 
RANGE 

ANAL¥ZER 

co 

-
-
-
-
-

NOx 

O-/Du 

&'?.~ 

47, '7 I 

4~,7 
1- 1 3 

ALLOWABLE DEVIATION JS 2% OF FULL SCALE (2 SOUAAES ON STRIP CHART) . 

47, S/ 

/2. .4<, 

tr,le,, 

so, 

-

-
-
-

- .. 

............. 111111111111 ....... .-.... ._l'ill rA o ,lr.'\T ... , mliJi"'i 

PMf--009 """1"1\JI 
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CARNOT 
SPAN GAS RECORD 

ucos cc,fht;_c_ o" .. "'2...5- 'Tr 
CLIENT/LOCATION: _______________ DATE: _______ _ 

BY: _ _..;;7)_. _V_. __ _ 

SPAN CYLINDER AUX SPAN CYLINDER 
GAS 

CYLINDER NO. CONCENTRA T10N CYLJNDER NO. CONCENTRATION 

ZERO 

NOx /JrP.L 3 rs) ~t- ry A ~ L/'2 <-t O 0 

oil AC.~- c4f'rz~~ ,. '1, AL~,3-, 

co 

CO2. 

soi! 

CARNOT 
ltjSTRUMENT LINEARITY 

.. o. 

ANAL VZER RANGE o---z. ~ 
SET TO HIGH STD 

10. , tr (80-90% OF RANGE) 

ACTUAL VALUE OF 
I ·'2., 4 '>' LOW STD 

AS-FOUND LOW STD 
, "1.. r~ (50-60% OF RANGE) 

DIFFERENCE IN % 
OF FULL SCALE .. ,- % 

%_ ERROR CALCULA T/ON: 
(AS FOUND· AC71JAL VALUE OF SPAN) 

RANGE 

ANALrzER 

co, co NOx 

0-t ~~ 

B'K· t;;' 

'17. ,, 
,, 7. C, CJ 

.,% 

X 100 

AilOWABLE DEV/A TION IS 2% OF FULL SCALE (2 SOUARES ON STRIP CHART). 

'-(,. S- I 

("2. '-( {' 

so, 

liPMF•_ -00_9 __________________ CARb • ... -.• 
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CARNOT 
CEM PERFORMANCE DAT A 

CLIENT/LOCATION: _l)_t:__6_~_-_Cu_J¼_( _______ DA TE: _C_-(_/_6_1_'1_!-__ _ 

BY:~~--+-+--

L/ 
LINER MATERlAL: CONDENSEA-PRE~URE SIDE (CHECK _FLQW): v 
HEATED PROBE (YIN}: CONDENSER TEMPERATIJRE: 40 
HEATED LINE (YIN): . "FILTER CONDIT_ION (COND. OR DATE LASr:·-~-

CHANGED}: 5 D t;-,(9 ¢-,-

LENGTH: PRE-TEST {cfh}: o.o o. 0 ~-

LINER MATERlA(_:. POST •TEST (cfh}: 

SYSTEM B lAS LI NE: ~K RATE(%)== 

-. .- POST-TEST (cfh) OO- y. 
SYSTEM FLOW RATE (cfm) x 60 x 1 

- --1) 

0 

HIGH CAL ~O (AS FOUND) I 

COOLANT: LOW CAL NOx 

I 

SAMPLE PRESSURE: SYSTEM RESPONSE TIME CHECK 

SAMPLE VACUUM: UPSCAL.£ sec. 

NOxVACUUM: DOWNSCALE: sec. 

f 
PMF-011 
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Ill Scott Specialty Gases, Inc. 
260:J CAJON BOULEVARD, SAN BERNARDINO, CA 92-":11 (fm) eB7-25/ 1 FAX (009} e.57..(;1549 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
CARNOT 
RJCK MADRJGAL 
J 5991 RED JilLL A YE 
TUSTIN, CA 92680 

ANALYTICAL INFORMATION 

Au&} uibontory 
SC{)n SpeciaJty Ga.~s 
2600 Cajon Doui.~,1.ard 
San Bernardino, CA 914 J 1 

J>urchsse Order 
Project # 

IRIR 
JUJRO.(JOJ 

Dus ~fiCBtion ·\'.l:as performed Bccording to EPA Traceability Protocol r-or Assay zmd Certification of Gaseou.'i Calibration 
Standards; Procedure G l; September 1993. 

Cdinder Number ALM0-45739 Certification Dale 03-] 5-94 Et.p. Date 0J.15-97 
C)·linder PreHurc+ 2000 PSJG 

ANALYZED CYL1J\Tf>£R 
Components 
(CARBON DIOXIDE} 
(OXYGEN) . 

(Nitrogen) 

-,D;,no:11..oc'lltl:'lrytind::r~:i<hc:lcnr;-J~~ 

Certffied Conc~ntra.tio11 
lS.16 o/o 
12.4S % 

Ansh"tiCJ1J Uncertaint}"' 
:i:: l % 1"JST Tnc:esbJe 

• ~"llc:;u uncaui.nl)· is inclwi-.-r of usual b)(7'l['J) OT01 .$.0\ll'ec! ldiicb Jl las: i.n::ludo :-:::fccn~ .~d CT'IX' .!:. precision aftht- m~all proct::=S.. 

REFERENCE STANDARD 
T,peJSa.mpJe No. 
GMIS 
GMIS 

Expiration Date 
06-94 
06-94 

INSTROMENT A TION 
lnnrument/Model/Seria1 # 
C02:Honba I OPE-135C / 56553902 
02:Honoa / OPE-335 / 850557042 

CvliDder Number 
AOl8082 
A6513 

Last Date Calibrated 
02-22:-94 
02-2$.94 

Concentration 
l &. 97 o/o CO2 IN N2 
12.45 % 02 INN2 

Anah1:ical PriZJcipJe 
NDIR 
M.agnetopneumatic 

ANAL VZER READJNGS (b=Zero GaJ R=:Jlefcrena: GaJ T-=Test.Gas r=Cornlatioxa Coc.ffidCb() 

Components 

Curlxm Dioxide 

Speci:u .s'ol~: 

002AS-3204 71-RT-233 

First Triad Analysis 

Dat.r:: ()~15-514 RespoaN Ulltta.: m"r 

ZJ• 0.00 filac 97.0 TI• ~5..9 
JU- 97.0 2:2- 0.00 

z.3... 0.00 J"3.::t 85.8 

.'\~- C.c;,ni;.. or~~ 

D• t5.S 

R.3-c 97.0 

l~,lti~ 

Dai.c: 03- l ~94 Re..,-- Un.I~ DIV 

ZJ.• . 0.00 Rl• 94. l TI• '19.S 

JU- ~-1 Zl• 0.00 TI• -49.S 
2,;3c 0()(1 TI= 49.~ RJ- 94.l 

I>al.c: 
ZJ.­

R1• 
l.3• 

Zl-= 

A"l!· Cone. orC.ust ~1.. 

n-= 
RJ .. 

576 of 612 

SecoDd Triad Analysis 

I)al.c 

ZJ"' 

~Unna:~ 
rui. n ... 

Rl~ Zl• 
Z3a:: n= 
A~- ()ni~ (If c~ ·oi 

D­

R3-

Da1.c ~Unib:DJV 
ZJ .. Rl'"' n-
Rl• 2:2- n-
D• TJs JU.. 

O.~: ~U~:mt' 
ZJa. RI• n--
Rl• l,lu: n"' 
0- n- R3• 

71-0Y2-

Calibration Curve 

C-C-tni~ 
A -=0.0000079!1 

B -0.00020G2 
C=0.1000 

D-=--0.0001333 

Coiw::t:bCration= ~.; B 
A=0.2SOO 

B-o.oom6 

Cl)PCZDU-.fionC 



Ill Scott Specialty Gases, Jnc. 
2f;X) CAJON BOULEVARD. SAN BERNARDINO, CA 92411 

CERTIFICATE OF ANALYSIS: EPA PROToc·oL GAS 

CUJtomer 
CARNOT 
RJCK MADRJGAL 
15991 .RED l fill. A VE 
SUITE l JO 
TIJSTIN. CA 926RO 

ANALYTICAL INFORMA TtON 

Aney uboratury 
Sc:on Specialty Gases 
2600 Cejon Bou1e\'lud 
San Bernardino, CA 92411 

Purchase Order 1914 
Project #I ~0667 CI09 

This ceruGca1;on was pafonne<l .t2CCOrding to EPA Trncelibility Protocol For Assay and Cenification of Gaseous Calibration 

SUmdards, Procedure Gl~ September )993. 

C\iinder Number A1M045927 Certification Date 03-30-94 fap, lb~ 03--~0-97 

0fu>der Preuure+ 1900 PSJG 

ANALYZED C\'LINDER 
Componuts 
(CARBON DIOXIDE) 
(OXYGEN) 

{Nitrogen) 

+DoJ1C1tuscwblc,ii'DclerJllUN:"" D~ l$(Jp.:iig. 

Certified Concentration 
21.·.o •.r.. 
8.937, •k 

Ba.lance·cu 

A.Jul trtical Uncertain tr" 
± 1 •/4 NIST Trateable 

• A:ri.11>:,~i:al ~- is i.Del~ of~ bloam dTQ:'" sour= wbidi a1 lezs1 ioclud= rd=~ c:na- I:: pn:,c:m:;s) of dx ~ ~ 

---
-
-

-
--

·•. -

,::-.·_ . 
. !·,.:►. -

-~ .. : ~ 

REFERENCE STANDARD 

T'J?:clSample No. 
·cRMJ675 
GMIS 

Ewiration Date 
06-9-4 
06-94 

INSTRUMENTATION 
Instroment!Model&.ri aJ # 

CO2 :Pm.2000-ACUBI..El\'I]) 
02:Honba /OPE-335 I 8~0557042 

C\ttnAer Number 
A!M001136 
A)0868 

.u.st Date CaUbnited 
03"-:~4-94 
03-30-94 

Compo&ents 

Ca,boo [)jm;jr:ie. 

First Triad Analysis Second Triad Aulysk 

7J.. C.00 

Rl:: Tl.!; 

Z3- 0.00 

~·03-30-~ 
21::: (•00 

JU>< 95., 

rug 11.9 n- 9U 

Zl--= 0. 00 Tl- 92 .2 

n,.. 92.2 R3- 72.9 

23= 0,00 D• S.9.3 

TI- 89 . .C 

n .. t:9.-4 

~ 95j 

A'!"g- C-c. of Cl.di C:,1- g.937 ¾ 

OaJ.c: ~Ucdb.:m" 

Zia Rl• n-
R.l- z:i .. n-
ZJ• TJ-.:. R3cc 

l)9'e; ~ Ciuib:;.,, 

Z.l• Rl- n-
RZ- D• Uc 

23-: n- ~ 

A.""1,C--,c,/CCZSI~ 

Ow:; ~~a:rr 

ti• RJa: TI--= 

~"' Zl• ns 
0- n- Ju= 

Analyst ~ /J) ,. 

.. -002AS-3204 71-RT-233 

Cooceo.tntion 
}~.08 % C02/N2 
9.520%02n'U 

ADaJvdaJ Prindple 
NDlR 
Magne'lopneumstic 

Calibntioo CUM'e 

~ 

+E 

A--0.00'.)()0()19.Q 

B -=--0.00Xll975 

C =000lft2 

D c:Ct.Ot.515 

E z0002942 

~ Ax➔ B 

A a-0.09999 

B~.0004275 

--
--
-
[ 
-

-
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CARNOT 
- 3-DIMENSIONAL VELOCITY PRODE CALIBRATION 

PITCH ANGLE vs. Fl 
PROBE ID: D-2455 

Fl - (P4-J'.S),'(l'J-rl) 

Pilch Angle= 63.09X + 23.69XA2 - 24.505XA3 - 33.312X"4 + 7.5203XA5 + 11.669X"6 

578 of 612 

I. 00 

Performed Dy: MNI/R1.1 
n,.,,,.. 'i/1:t/Q4 
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CARNOT 
J-DIMENSIONAL VELOCITY l>ROllE CALIBRATION 

.Fl vs. PITCH ANGl.E 
PROB~ I;D: ))-2455 

1.1'0 

J :zo 

579 of 612 
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-
-

---
-

-
60 -

Performed B:r: MM/RI\1 

Dale: 5/1 R/9,1 -
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... 

. CARNOT 
SAMPUNG POINT LOCATION DATA - EPA METHOD 1 

uc.e_;;-- - Q / l¼-C (_ PLANT: _______________ _ /,.C.C::-DATA BY: _.__c_.....__r_ ~------- DATE: ____ b_(_;i.._7_(_<;_? ________ _ 
. • ..J- -"J ~ 

TEST LOCATION: __ <...J_,..._1 ._, --~----~~-~-_.1 __ _ 

. t 
51r-<c L 

I 

-

/' 7 }7 

_) 0 ,'i 

C> ~ 

r:11-r D c. 
0 [) -

( or§ 
0 (7'" ~, -

- Diagram of Sampling L~cation 

SAMPLE %OF 1N. f=ROM IN. FROM 
POINT D1At'>1ETER NEAR WALL NOZZLE• 

-
·- UP.STREAM DlST./DIA: _·_} _7_/ ___ _ 

I ,. ff-
} '· ~"2.. 

i {0.1 I J. ~ 
DOWNSTREAM OIST./DIA.: ..;..~..;_/ ___ _ 

Q/.,-
.COUPUNG LENGTH: ---::-_ ____...fl...__ __ _ 

NO. OF SAMPLING PTS.: t/, ?-- · 
A 7 r;,. --s. 119 ✓,_.. 

STACK DIMENSION: _'-r ___ ,_\ __ 

, ; . 11,(4-- ·~~. l(j_ 
. . lJ, 7-f-. )J 

: 

~ .. .. 
~J:· -r, 10~ 

? .. 
~~) Q-9, 7( 

l ,,< $J..,5) 
STACK AREA, FP: __ 'fJ ........ 8_t 8 __ _ 

-· 

'INCHES FROM WALL PLUS 
COUPLING LEN.GTH 

~ ___ 
1111111111111111

...,._._
1111111 

__ __.illll rA D~~---111111 
PMF-O02 ~'(\.II 

... 
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.. 
CARNOT 

CONTINUOUS EMISSIONS MEASUREMENTS 

- CLIENT: _(jc...._C_u_________.__T_-_S)_"--Vt_LA-/4_-<.__. ____ _ AMBlENT TEMP .. DB/WB: r- 1 , r 
DATE: --~-(;.-~_~_Y__,1-.,_..,....~----

. ~ fl:_'~ 
OPERATOR: ___________ _ 

BAROMETRIC PRESSURE: ;;2.. 7 ' 6 cJ 

DUCT STATIC PRESSURE: - 0, 7 
TEsT LocAT1ON: _u_~_1_-f_t __ o.;_d_)e.)-____ _ FUEL: ~ .~ _____ ...a......._ ______ _ 

TEST NUMBERS: 1-1- 01~ 

SAMPLE ~ • DRY, UNCORRECITD 
CORRECTED TO 

TEST SAMPLE POINT/ t:F- . . _%__,DRY '. 
NO. TlME CONDITION 

0~ ·02 co NOx NO N0
2 so~ co NOx S0

2 

A~ ¾ 2- ¼ -

f-1 %t - A 5 6, 7 c.j 7 
I~ - ;q 4- 7, )__ 7, ( 

l ~ ~ /13 &,! ·c,~ 

'.A · 10 't/11- tO 
' 7, 2-c-

- ~ 11:J I 111 ·'1,J ?Jo 
. 

~ "l, (1~ C.r- l.~ 
.,, 

~ D4-- ~7 c,7 ~ 

~ ~ fj~ ~1? b,c 
~ {:;;L- ,.3 6.z 

~ ( GI &,~ £.c;---
~ 

.. 
... 

- COMMENTS: 
'. 

' -

.) 

-
002AS-320471-RT-233 584 of 612 



.. 
CARNOT 

CONTINUOUS EMISSIONS MEASUREMENTS 

CLIENT: ___,U=---Ga_')...,.___Co __ )_~ ____ _ AMBIENT TEMP., O8/WB: _______ --"'_ 

DATE: --~-+-(;_;)-_....:;J';;....i..lJ_(/4-+---____ _ 
?'p-

OPERATOR: ____ c.----________ _ 

BAROMETRIC PRESSURE: _______ _ 

DUCT STATIC PRESSURE: ________ ....., 

TEST LOCATION: __ U_JU_.t~-f-__ / ____ _ FUEL: ~/w /-10- -

TEST NUMBERS: ___ l_-_(_-__ 5_~-~-~--- --
SAMPLE f2_c,= DRY.UNCORRECTED 

CORRECTED TO [ TEST SAMPLE POINT/ 
_%___,JDRY 

NO. nME CONDITION 02 co X)2 NOx NO NO· S02 co NOx so, 
2. 

~ 
.... 

~ 6,G ~) 7 - -
~· C ef:- G,3 ,2- 'ri-, 

~ C-3 &:.r(--C/4-- -
I~ C 2-- '"""" 

.\ ~ ob 6r1 l.<t . -; -., 

~ C'! 6~7 Ci.7 -
·,·.·'.···· 

I~ 

I 

t, ~--(~ ~Ip~ C,1 -
., 

~~ Df,- :'r7 (t -
~ D~ 

,... 
~.7 c7 -

~ 
- 6,6 b.'5 - DJ-- .. 

} "'2 .J11 / 

A½,, ()/ C,7 C,7 -
I ,, .. 

--... -
COMMENTS: ----

.J M, 
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-CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

CLIENT: UCu~(o/,y_ '- L AMBIENT TEMP, DBIWB _______ _ 

lllllllll ' DATE: &("2 Q,/9& BAROMETRIC PRESSURE: ______ _ 

OPERATOR: ___ ~........__...,,,,_:;2-:::_______ DUCT STATIC PRESSURE: ______ _ 

TEST LOCATION: U.v 1 * L Ov f-J~ FUEL: . ------------- . t---1 - .57'~ TEST NUMBERS: 

.. 

- j 

SAMPLE (2../r- DRY.UNCORRECTED 
CORRECTED TO 

TE$T SAMPLE POINT/ -_%___,ORY 
NO. Ti'ME CONDITION Nb

2 02 :, o, co NOx NO S02 
co NOx so

2 

. l 

/_./(. ~ -E-5-- 7,o C,Cj - .. -- . . 

... --~ .e~1--: (;.fo &rk . -.. . ...-.. ; . . - . -· 

J~ (-3--3 . 6·,l 6.l .. 
. 3,3,.r '"'htJ,., ... .. . 

~ 
. 

. ' :_e-2-": 6r ( 6,f .... ; ,~ .. . . -

I~ -e---r ~-71 '61l 9-S- . , .. ,,,:,. .. 
illll!!I! ··~ F-h·. ~(~ l _c;-

~ ··, ,,<f_ _p~ c_i 
' . 

b,)-

/~ 
.. 

&i p~~ 6,;J 

... -~ p,~ 6.'t. b// .. 

~ ~ J--( ,,~ ~. <( 

~ ~ -( .l~ _C,) 

5r~ ~ %, •Ir(; VI I 
-- I ' ~· ' 

~ 

COMMENTS; 

--
.J 

002AS-3204 71-RT-233 586 of 612 -



CARNOT -
CONTINUOUS EMISSIONS MEASUREMENTS -

r / (_ o (' /> )_ A , , _,,,-r _ , 
CUE NT: _V __ J_~_______....._iv_~_ ...... ____ _ AMBIENT TEMP .. DB/I/VB:--------·-

DATE: _-'-"v ______ r _____ 2--______ x.......,./_1 ___ r-_____ _ BAROMETRIC PRESSURE: _______ _... 

// r-OPERATOR: ___ c...-________ _ DUCT STATIC PRESSURE: -.. --------
TEST LOCATION: __ 1-_ ... _J-_-_C_E_~ ____ _ FUEL: _____________ .. 

TEST NUMBERS: ------------ -
SAMPLE DRY,UNCORRECTED 

CORRECTED TO 

TEST SAMPLE POINT/ {lt;F _¾_.DRY 
NO. TIME CONDITION 

02 NOx NO N0
2 o~ co so2 co NOx S0

2 

5YS ~ ~ '¼ ?-- O:t -
-

~ 
✓ 

6 F' 1· 7.o ·7,0 
# 

~ 1 r4- G,,4- &.J -
% f} 7,; 7,4-

~ 
.... 

-
... 

~- F1- ZJ.c 7,, c.J 
\ ~ .. , . 

~ ,p I &ii G.7 
q71.· - 15-s-

•' 

~ b/;- t.5" 
'11~ e;_-~ C.7 6, &' 
~~;, -
r;7-7 

~ 6-3 l1·I 7 # ( 

~ (3_ ~2 (;,,, 7/c..J -
·.~ /OOb e-; b.7. 6.s --.,· -... _ 

COMMENTS: : -,_ 

.J 
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.. 
CARNOT 

CONTINUOUS EMISSIONS MEASUREMENTS 

cuE:NT: __ U_c_·c_>_S--_-_C_o_l /i_i.-1._~_c..___ ___ _ AMBIENT TEMP .. D8tw8: __________ _ - DATE: ___ C_/i_?-_~ __ /_fi_<I-____ _ BAROMETRIC PRESSURE: _______ _ 

OPERATOR: ___ e __ L:-_______ _ DUCT STATIC PRESSURE: --------
TEST LOCATION: __________ _ FUEL: -------------
TEST NUMBERS: ------------

.•. 

--
SAMPLE u DRY.UNCORRECTED 

CORRECTED TO 
TEST SAMPLE POINT/ _

0/o_,DRY 
NO. TIME CONDITION o, NO ;O, co NOx N0

2 so, co NOx so, .. 

)-r-} /0~ D-~ &,, '1 ;C ~· ~ DI:> '· -· .. -
•. % .-P .. -~ (,.',~ ~ 4---~ .. -~ ·• .·=:..· .. .. 

- ~ D--} 7(~ 7,) 
.. 

~ - ........ ~ . 

. !¾i D--- )._ 1,7 '✓l .. • ... ,;.,&,.• 

!~ 
'-

,.. P-I 7u ?c ). I' ... , ~-di!' • -- ~ ,c..-s- ,,,--- ,.~ l,, (;,/j 
.. 

~· . C- <L Gl l,i . .. ~ C-3 t°.) £1-l 

~~ C. - :2. bJf--c,Cf-. 

~-

I f 'i C-( .7.4- 1.-S-

•' 

COMMENTS: 

-

-
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-CARNOT 
CONTJNUOUS EMISSIONS MEASUREMENTS 

CLIENT: L,/C.uS- CoJ~c::s,.. AMBIENTTEMP.,DBM'B: /Oc; -
DATE: G ( if !:'(v; (- BAROMETRIC PRESSURE: 9-~. 9 ,,,__ ,,,,. 

OPERATOR: ~ __ Ci_...£_) _______ _ DUCT STATIC PRESSURE: _______ ..-

TEST LOCATION: __ o.-,_-f-_Je_+-__ !t_~ ____ _ FUEL: __ 6:<?""'--_~ _________ • 

TEST NUMBERS: J.__,- J-- sr- -
----------- -.. -· .. , .... 

SAMPLE 
CORRECTED TO \-

TEST SAMPLE POINT/ 
r?.e,..{.- DRY, UNCORRECTED _%__,DRY 

NO. TIME 
....... 

CONDITION 
02 :>2 co NOx NO N02 S0

2 
co NOx so~ 

•.. 

1% ~ ~ }jr-c:;- 4-,lj) (,, ( - -
-~ &-<I- ,.2 &·3 

'-' 

~ au f,--- ~ l,5' &,C -
~ 

,._ 

6✓~ '7.7 C, g 
'A -
~ f:;✓( c., &•7 ... 

,, 

% _,11- - ~ 1,l 7,3 -I 

% 
-

,+-CJ- t.7 G,7 
.il_~ 

}/ ur, -
~ {Ll-½ 7, f-- ~ '✓ )- -
1%1 {A-)_ C-:; ~.~ -
~ (4 -( b,q- 6, C:. 

... 

~ I¼ ¾ -
(jy~ 1,/ 

,_, 
)_ 

7 I -
-- -

' 

COMMENTS: 

:llllll 

~--~-

-
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. CARNO_T 
3-DlM ENSJONAL VELOCITY DA TA 

Clicnt!LocJlion 1) C U "? Cc, I V\J\ '-<- c_ O::ite: 6-. l'2_ f -- ~ < I 
----"'---------

SJ mp lc Location: Uv-.. l + c; u v(-<.. +-- Data T::ikcn By: ~ c........e. C.Ju ~ 

Unit No: Test Description: 7 - u ~ tr C-.(_,,' c vf ~ 

TeSl No: f - > - J3, 'T) '-~~ "> ~ Pi1011.D. No.: ___________ _ 

Barometric Pressure (in Hg):______ Pre-Test Leak Check O 
· /4:. ---------~ o, c.c_ 

Static Pressure in Stack (iwg): _____ _ Post-Test Leak Check: ----------

Y~"· Angle Velocity Pltch Temperature 

Time Port Point (Degrees) (Pl-P2) tP-l-PS) (F) 

1) 7 - (6 . <rs- 0 Lj f 1 

{ r- 6 C Lr7 0 9ts 
-~ --:-- <=; e, Lf) -1. o l L} I "( . 

/21~ lt 0 
.. 

., '-( () -I-- . C l Lf ( Lf 

-1 - ( J') 4 .· J..o/ L/ ( (; 

'?. a. ... ·3~ +-a L( I ( 

( 
, ~ 

# ~ I I 0 -+.o L( /<:>." 

lfc 7 . -!1lJ - 'I - .t!J·y 'I IS-
,i' C- 6 

' f v ') s- - -o~ 
., 

L( I G 

~ - 5 0;7 -c::> 0 I.;//· 
y £) .. 7) 0 t.r ;-j ' 

1 -J. ) l/f -f. o l L(r 1 

?. +- 8 • Cf .J_. o1- L/ / 7 
( ~ ( 12 ·)) + r O] (_( (; 

T7 .7 - ~ ~ ~ f'· CJ l/ I 0 

( -- Io . S-7 u L; I 1 

-~ .._ b .· C/ g-- 0 L/ I 7 

7 8 l( 
..... Lj I I - ·5 . V L 

. 7. .0 1·L·G +- 07; l/ /7 . ,_ 

~ t-, ·.'2..· 6. -4-. 0 J 'i 17 
' 

f - r· __ --+· g 
I + . Ci ( Lj J 7 ( ,2 8 

\ L .. 
Note: Clock11ise roia\ion of the prohe corresponds to a posi11yc ,·,,r antic: > 0 or > 90 degrcel 
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.. 
-
#I!'!, .. 
-.. 
..... 
.. 
.... .. 
-. .. -: 

-
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W/111 

iilillil 

t···· \{/·., 
.... 

',:·· . , 

CARNOT 
3-DJMENSIONAL VELOCITY DATA 

Client/Location U C O S l O ( ~~ D:i1e: C-- L f 
Sample_ Location: u ._.._ l. -I / e, "" t-,, l..e,-f- Data -T:l-k-cn_B_y_: -,,c-_prc;_--o.-e---u-_-~----
Urut No: / Test Description: > - P 4--- r '~ 'J ~ 
Test No ·_ t- "J ~ -? D ... ~ If" c'--e .,...r '2' > Pito1 I.D. No.: ___________ _ 

Barometric Pressure (in Hg): ')... C, · ~ 0 Pre-Test Leak Check ----------
Static Pressure in Stack (iwg): 

.. ·-~- .. ~- "; .· ------
Pos1-Tcs1 Leak Check: _________ _ 

y3,,• Angle Velocity Pitch Temperature 

Time Port Point (Degrees) (Pl-P2) tP4-PS) (F) 

A 7 -- I o ~7 ..-- ,c} L/ I ) 
t - €' ~ L; 'F --oJ Cf I 6 

':i 
)-; b • Lj~ - O") '-I I y 

;··\ 

, - -~ 

_o· - ~ o· s- .. 

y i' g c; 
I ~ 

·1 - .... V':'111"', }'". ··r3 -~ '{" -- I C:, (I L..J I 7 
-'2._ n ,--,.c ~ (J s LI I 7 
I a ~ 

h. ·- ( 0 J ~/ Cj' 

7 ~ . s7 , e> -c.; I G' 

6 - g: , t;;""" s- (.;....J 4 2-6 
) 0 ,, ~-6 C) {(2-6 
l.f (2) ,€ 6 L("L--a 

I 

._. ~ lf 2 "0 ) .. 5' 8 6 
2 r::--~ :2 6 J--o > '-f '"2--0 ,. 

.... --z._ ~ ~f; 
'j. 0 ~ '/ 7.,h I 

7 --- q 
~ ~ ·--< 0 ' .L( 1 tf . 

,h .'-/ ( 1 ' /) _!;:::- ~) 

s- + r::i.. c:;·s ,-.. - 01/ '{ ( q 
Lt -tt>o • ~--z_ "':"',.,, o r L(( 1 
-; 0- ~, (?- ..,_ ... 6 lJ '-((C, 
--z 0 .: GL -. 01/ L(( <, .. 

I 0 
I .-.. ~<i) 'i f 1 { .... (C>\. I 

N_ot~: CJocb,ise rotation of the probe correSJX)nds to a posi1i,·c yaw angle: > 0 or> 90 degrees. 
:-... ~7.- -~ . 

3D_l?ATA.XLS 
2/14/94 

8:03 PM 
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CARNOT 
3-DIM ENSJONAL VELOCITY DA TA 

Client/Location_· _______ ---,--_ 

Sample Location : ___ v_L'\.__,_-J-_c.. __ c_L,_J-_·~--_f-
D::ite: '6- 2 8 .- 7 ~ 
Data Taken By: O. V 

Unit No: '2- Test Dcscription:_c;;.""J_-_T)~-_______ _ 

Test No: ~ - "L - ~ V Pitot I.D. No.: ------------
Barometric Pressure (in Hg): ____ --= ____ 

Static Pressure in Stack (iwg): · - ( J t l 5 
Pr c -Tc s I Leak Check ----------
Po s l -Tc s I Leak Check: ----------

Yaw Angle Velocity Pi1ch Tempcr~nu.re 

Time Port Point (Degrees) (Pl-P2) (P➔-P5) (F) 

103r A 7 - 't )J ,.... ~ <EJ ;-- . <-/7 1 -
( ....__ 7- J;<; - .• =s- tr Ji 

. /~~--- 5' ·-· IL • I Y-S- - () s-- L/~i;,~ 
..... •.: 

U/ -

:-:~ . ~ 
. ~· ' 

7 '•• .. 

1 
Tl 

I 

/ 
6 
~ 
6/ 
~ 

I 
J· 

; z 
I 

C 'I 
( 

<;-
c1 

7 
., .. 2-.. r 

I 
Note: Cloc,.,,,\ise rota lion of the p 

002AS-3204 71-RT-233 

·-·--), ~~ - 05 

- '7 t 6 ,,-- ~o C/ 

,-__ s-- t ., r 
. . - ~ 

3 -J-~ 
,.._ . Ou 

'-

+s- c._J --. o 0 

- 7 __ 6 r 0 
cj . S-1 C, 

._. ( Kycg Cl 

-L- . 7 L..-- 0 

-} r'L S- e:> 

~ f~ -:27 - . C) ----i_ 

() , (( I ..__ •b ( 

r) ,. l/"2__. - .6 7-. 

6 . ~1 - , O I 

~'2 ")7 -\ - o I 

- £ ·,? C ----1-. ~ '<-

- ) l> L( +· 0~ 

- 1 , ') ( ~ ·UL I 
~ l V 

rohe corre nds 10 a siti\'c Y,rn· an le: 0 or > 90 de rces. spa po g g 

593 of 612 

Y}/; 
Cf> .'TT 

(( /,.,;_{ 

L("f;~? 
L( J.~. <.t 
l(7 4 
L;1q, 
crJ ~ I 

4'71 
0 ls' 

1/3 8 
Y17 
L( "JC 

Lt> 7 
'-/5 7 

L/37 
'--/7 7 
'117 ( 

3D _DATA.XLS 
2/1~/9➔ 

8:03 PM 
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-
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-

-
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CARNOT 
3-DiMENSIONAL VELOCJTV DA TA 

ClicnULocJlion llCo ~ ra( Vv"-4...C. 

S.:implc Location: ~u t:: / e- f-
Urut No: ., ")_-

Test No:'1-----:£.:- 7 D- Ve-( 

Barometric Pressure (in Hg}: __ :)..._9_. _3_2-__ 

Static Pressure in St.ack (iwg): _____ _ 

YJw Angle 

Time Pon Point (Degrees) 

~ ~ -7~ 
£ _70 

5 -76 
y - 6q 

- --t, -- ( , 

-:.-Q-! z -
( ... /0 

F 7 - t ~ 
,: t -- /0 
. - ) ,;-&I .. _ .... -

lf - 7 .J 

'. "'] - ( a ~.-•. 

9-. .-.. 9~ 
( - fa 

., 

~ 7 0 
& -1- ( 
s-- - - L__ 

LI r3 
-; 0 
,z_ -18 
{ j _J l-

DJle: 6r- --Z 7-~ {( 
Da1aT:i.kcnBy: D~ Wo..__J ... ~y"< 
Test Description: ? -- T) -----------
Pi1011.D. No.; ___________ _ 

Pre-Test Leak Chcck __ o_·_._k_ .... _. -----­
Post-Test Leak Check: 0- k_ ----------

Veloci~y Pilch Temper.lture 

(Pl-P2) tP4-P5) (F) 

--~s- -,-
• CJ s . 

... ~) -- . 0 '/ Lf L( 6 

--~ .... 
-0~ 

' '-I I 
.. ~7 - •tr 1 l/ C,/ ? 

.~.L -.01 t( l( ( 

~~o 
. ----______.-;;::,. - 0 l( 4 -z 

., ) ?-- ..+-~ 07 /.,1/ s-
T ~ 7- a .'i~ ( 
• 5"?_ +:or Lt~,'?.. 
- ) 1 ,S- , .d '- l/ </ z. 

- s-~ 0 l( <-fL 
.,.~) 6 If'-( I 
~J> () 'f L(j 
, 5 ') ➔ .{)2_ '{L(O 

. L/, 6 tyLJ 0 

r-L(~ -t--,d2_ YJ? 
.- C/c.... J., . 0 l.. '1;, 7 
-11 t" • Cl I Y> 7 
~ ,~ C t:x ,:._ 'i? 7 
.· .. , CJ .- . o l l-/1···~::-; I · 1 •. 

\ r?,) 0 
I lf '1 ·7· 

Note: Clockwise rotation of Lhc probe corresp::rnds 10 a posi1i,·c ~-a1y angle:·> 0 or> 90 degrees. 
; 
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, .. ~ 

'""" 3D VELOCITY - DAT A AND WORKSHEET 

- Cliwt: UCOSCOL.MAC Dllte: 

Unit #fl Dau B.)~ EF .. Samplt LoatJon; Outladuct B~ Preuun, In Hf.: 29.90 

Test No.; J-1-ld SuUc Preuurt, lo WG: -0.78 

pj!0!9' Prube ID No.: 8-2131 Abs. Pnssun., In Hg.: 29.11-4 

Unit.Load: Avtnge 02, •/4 dry: 6.70 

_, Test Dute: 6128194 A'\·e~r CO2, 0/4 di")~ 12.00 

Tlmt- (Sf.a.rt/Stop): 0950/J 145 Moisture Conunt, %,: lS.00 

,11!!"1 
Molecular Weight, wet.: 28.36 

.. 
Sample y~ Pitch To~I Stack P-4-PS/ Pitch Pl-Pi/ Result Vcloclly 

,.. Point Anale P4-P.5 Pl-P2 Temp. Pl-Pl Angle Pl-Pl Pt-Ps A.ng)I! untotT. • Axi:il 

deg. In WC LnWG F lnWG deg. lnWG In WG d~g. fps fps 

- A 7 ·10 -0.03 o.~, 0.5 -0.0.5 -3.2 1.00 0.58 10.5 66.1 65.0 

A 6 --8 -0.03 0.0 416 -0.06 .).8 1.00 0.48 8.9 60.2 59.4 

""" A .5 .(i -0.03 0.48 4li -0.06 -3.11 1.00 0.48 7.1 60.2 59.1 

.A 4 0 --0.05 0.50 42i -0.10 -6.1 l.00 0.50 6.l 61.5 61.2 - .A 3 0 --0.0-4 0.57 419 -0.07 -4.3 1.00 0.57 4.3 65.7 65.S 

A 2 0 --0.05 0.60 419 -0.0~ -5.l LOO 0.60 S.l 67.4 67.l .. .A 1 0 -0.03 0.60 419 -0.0.S -3.1 1.00 0.60 3.l 67.4 67.3 

E 7 .5 0.00 0.53 09 0.00 o.o LOO 0.53 5.0 63.2 63.0 ... E 6 -8 0.00 0 . .55 420 0.00 0.0 1.00 0.5.S B.O 64.4 63.i 

E .5 0 0.00 O.S6 -420 0.00 o.o 1.00 0 • .56 0.0 6.5.0 65.0 - E -4 0 0.00 0.60 420 0.00 0.0 1.00 0.60 - 0.0 613 673 

E 3 -3 0.00 O • .SB 420 0.00 0.0 1.00 0 . .58 3.0 66.2 66.1 ... E 1 ·2 0.03 0.60 420 0.05 3.2 Loo 0.60 3.8 67.2 67.1 

E 1 -2 0.02 0.5i 420 0.03 2.2 1.00 0.58 3.0 66.l 66.0 .. F 7 -< -0.01 0.50 4)8 -0.02 -1.3 1.00 o.so 4.2 61.4 61.2 

F 6 0 -0.03 0.60 418 -0.05 -3.1 1.00 0.60 3.1 67.3 67.2 .. F .5 2 -0.0.C 0.55 419 -0.07 -4.~ 1.00 0.55 4.9 64.5 60 

F 4 0 -0:04 0.52 il19 -0.08 -4.7 J,00 0.52 4.7 62.8 62.5 

- F 3 0 --0.04 0.62 419 -0.06 -4.0 1.00 0.62 4.0 6U 61.3 

F 2 0 -0.0-4 0.62 419 -0.06 -4.0 1.00 0.62 4.0 68.5 68.3 

.., F I 0 -0.03 0.60 419 -0.05 -3.1 1.00 0.60 3.1 67.4 67.3 

D 7 -10 0.00 0.45 413 0.00 0.0 1.00 0.4.S 10.0 .58.1 57.2 

#11111 D 6 -6 0.01 0.47 ◄ 13 0.02 ).4 1.00 0.47 6.2 59.3 59.0 

D 5 • .5 0.01 0.43 414 0.02 1.5 1.00 0.43 5.2 56.8 56.5 

-- D 4 0 0.01 0.40 -414 0.03 l.6 1.00 0.40 ).6 54.7 54.1 

D 3 l 0.01 0.39 4)6 0.03 1.6 1.00 039 1.9 ~.l ~-1 

_.,. D 2 0 0:00 0.34 416 0.00 0.0 1.00 034 -0.0 50.6 .50.6 

D ] 0 0.01 0.3) 41 S 0.03 2.1 1.00 0.31 2.1 ◄ 8.2 48.2 ... C 1 -10 -0.0-4 0-'0 H.5 -0.10 ~-1 1.00 0.40 ll.7 54.9 j3,8 

C 6 -10 -0.02 0.35 416 -0.06 -3.S 1.00 0.3S 10.6 51.4 S0.5 

-- C 5 .5 0.00 . 0.37 416 0.00 0.0 1.00 0.37 s.o 52.7 52..5 

C 4 0 0.00 035 .rll7 0.00 0.0 1.00 0.JS 0.0 51.3 51.3 

- C 3 s 0.01 0.-41 417 0.02 1.6 1.00 0.0 5.2 55.5 55.3 

C 2 I 0.02 0.40 417 o.os 3.2 LOO 0.40 8.6 5U 54.1 

C 10 0.03 033 417 0.09 5.9 0.99 0.33 Jl.6 49.8 48. 7 
"1111111 

B 7 -9 <l.00 0.58 416 0.00 0.0 l.00 0.58 9.0 66.0 65.1 

,_ B 6 -JO 0.00 O.S7 417 0.00 0.-0 J.00 0.57 w.o 65.5 64.5 

B 5 -<i 0.00 0.48 417 0.00 0.0 l.00 0.48 6.0 60.l .59.8 

B 4 .g 0.02 0.34 -417 0.06 3.8 0.99 0.34 u 50 . .S -49.9 .... 
B 3 0 0.03 0.26 417 0.J2 7.6 0.99 Q26 7.6 4-4.2 43.8 

B 2 7 0.03 0.26 417 0.12 7.6 0.99 0,2b 10.3 4-4.2 43.5 - B l 8 0.01 0.28 07 0.04 2.3 1.00 0.28 8.3 45.9 45,4 

RESULTS ,. 0.4i 

Ysw Angle; 2. 0 degrc:c:i Sulek Tffllperalure: H7 F .. 
Pllcb Angle: -0.4 degrca Velocity•: .59AS ff)' (feet~ sc.c.) 

Rc'.sultant Angle: 5.6 dcpl:CI A.:r;hJ Vdocll)~ .59.08 fps - Standard Dc-l'iaUon: 3.3 degree, 
*velocity in the d~tion offlow -

!11111" 
CARNOT 

i S991 Red Rill A ,·c.., Sulle l l 0 .. 714-259-9520 
FAX ?14--259...0372 

WI)$( 

40985.XLS/l -l-3d t:GIJ,IJ. 

i!lllfllll 
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STRATIFICATION CHECK 

Client: UCOS COLMAC 
Project#: 1409-40950 
Unit No: l.O 

Date~ 6/28/94 
Point Oipt 

A5 6.9 
A4 7.2 
A3 6.7 
A2 7.0 
Al 6.5 
BS 6.5 
B4 6.7 
B3 6.7 
B2 6.3 
Bl 6.5 
cs 6.6 
C4 6.3 
C3 6.4 
C2 6.9 
Cl 6.7 

02 Stratification= 

40985XLS/l-l-Strat 

002AS-3204 71-RT-233 

RefCn %Diff Point 

6.9 0:0% D5 
7.1 -1.4% D4 
6.7 0.0% D3 
7.2 2.8% D2 
6.5 0.0% DI 
6.5 0.0% E5 
6.7 0.0% E4 
6.6 -L.5% E3 
6.2 -1.6% E2 
6.5 0.0% El 
6.5 -1.5% F5 
6.2 -l.6% F4 
6.4 0.0% F3 
6.8 -1.5% F2 
6.7 0.0% Fl 

-0.4% 

CARNOT 
15991 Rea Hill Ave. Swte 110 

Tustin, California 92680 
714-259-9520 

FAX 714-259-0372 
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Oipt 

6.5 
6.6 
6.7 
6.6 
6.7 
7.0 
6.6 
6.6 
6.9 
6.7 
6.5 
6.2 
6.8 
6.8 
6.8 

---
-1 

RefCn ¾Diff ---6.4 -1.6% 
6.6 0.0% -6.7 0.0% ... 
6.6 0.0% 
6.7 0.0% -6.9 -1.4% 
6.6 0.0% ~ 

6.6 0.0% 
6.8 -l.5% -6,6 -l.5% -6.5 0.0% 
6.2 0.0% -6.8 0.0% -6.8 0.0% 
6.8 0.0% -----------------_, 

--
1111111 

lor.l/9~ 
i:OAM ---



"""1! 
3D VELOCITY~ DATA AND WORK.SHEET 

~ 

Client: UCOS COLM.AC Dale: 

.~ 
Unit: # 2 Dau :By: EF 

Sample LocatJ011: Ou!lc1 du~ Baro. PresstJrc_ In Hg.: 29.90 - Te$1 No..: 2-2-3d StaOc Pre:5-Sure, lri WG: -0.72 

Probe ID No.: B-2131 Abs. Pressure. In Hg.: 29.84 

Unit Loed: A VtJ'2ie 02, % dry: 6.70 .. 
Te.st Date: 612&194 Average CO2,% dry: 1200 

- Tlme (S'w1/St.op): 0950/114 5 Molnur-e Con~nt, o/e: 15.00 

Moleculu Welghl, wet.: 2.8.36 

... 
Sample Yew Pilch Total Suck P4-P51 Pllcll Pt-P.t.l Result Velocity .. 
Point Angle P4-P5 Pl-Pl Temp. Pl-Pl Angle Pl-Pl Pt-P1 Angle A.xia1 uneon-.• 

dCi, loWG lnWG F l0WG deg. lnWG lnWG deg. fpg fps - A 7 -6 -0.05 0.5S 439 ..0.09 -5.5 l.00 o.ss K.1 6S.3 64.6 .. A 6 ... 9 ..(),05 0.45 439 ..0.ll -6.7 l.00 0.45 11.2 59.l 51.0 

A 5 ·I2- -0.05 0.45 ,439 -OJI ..f..7 1.00 0.-45 )3.7 59.l 57 . .C 

"""" A 4 -3 -0.05 0.50 439 -0.10 -6.l 1.00 O.SO 6.1 62.3 61.1 

A 3 -9 -0.04 0.60 439 ..0.07 ... 4.1 1.00 0.60 9.9 61U 67.1 - A 2. -8 -0.0S 0.60 439 ..0.02 -S.l 1.00 0.60 9.5 61.2 6'-3 

A 1 -1: 0.00 0.55 440 0.00 o.o 1.00 0.55 1.0 65.2 64.5 

1!1111111 B 7 s 0.00 0.70 439 0.00 0.0 1.00 0.70 5.0 73.5 73.2 

B 6 .3 0.00 0.65 439 0.00 0.0 1.00 0.65 3.0 70.I 70.7 

\lllill B 5 0 0.00 0.57 439 0,00 0.0 1.00 0.57 0.0 66.3 66.3 

B 4 •l 0.00 0.48 439 0.00 0.0 1.00 0.41 1.0 60.9 60.B 

<1'11!1, B 3 ·2 0.00 0.32 439 0.00 0.0 1.00 0.32 2..0 •~.7 49.7 

B 2 -3 0.00 0.15 .438 0.00 0.0 l.00 0.25 3.0 .43.9 ~3.B .. B 1 -15 -0.02 0.27 43tr -0.07 ◄.5 1.00 0.27 15.7 45.7 4-4.0 

C 7 0 -0.01 O.◄ l 437 --0.02 -1.5 1.00 0.41 1.5 56.2 56.2 ... C 6 0 -0.02 0.42 436 --0.05 .L9 1.00 0.-42 29 56.9 56.K 

C 5 0 -0.02 0.37 437 -0.05 .3.3 1.00 0..37 3.3 53.4 53.3 .. C 4 -1 -0.01 0.37 437 -0.03 -l.7 1.00 0.37 2.6 53.4 53.3 

C 3 -<'i 0,02 0.36 437 0.06 3.6 0_99 0.36 7.0 52.6 52.2 

C 2 -3 0.02 0.40 437 o.os 3_2 l.00 0.◄ 0' 4.4 55.4 5S.3 .. 
C 1 .9 0.02 0.36 437 0.06 3.6 0.99 0.36 9.1 52.6 SU 

_, F 7 .7 -0.05 O.S5 440 -0,09 .s.5 l.00 0.55 !.9 65.3 64.5 

F 6 -3 ..().04 0.53 440 --0.0B -4.6 1.00 0.53 5,5 6.1.l 63.8 

F 5 -6 -0.06 0.50 4,4J -0.12 -7_2 ;1..00 o.~ 9.4 624 61.5 .. 
F 4 0.59 -1 -0.03 0.59 4.43 -0.05 -3.] 1.00 3.3 67.7 67.6 .. F 3 -8 --0.03 0.66 441 -0.05 •2.B 1.00 0.66 8.5 7U 70.7 

F 2 -10 0.00 0.60 442 0.00 0.0 1.00 0.60 10.0 68.l 67.l 

F l .9 0.07 0.52 4~5 0.13 8.9 0.99 0.52 12.6 63.4 61.9 · .. E 7 •JO o:oo 0.52 441 0.00 0.0 J.00 0.52 10.0 63.4 624 .. E 6 .5 0.01 0.52 4-42 0.02 l.2 1.00 0.52 5.1 63.4 63.2 

E 5 .7 0.02 0.54 442 0.04 24 1.00 0.54 H 64.6 6-4.1 

E 4 -3 0.00 0.55 441 0.00 0.0 LOO 0.55 3.0 65.2 65.1 - E 3 .9 0.00 0.53 441 0.00 0.0 1.00 0.53 9.0 6-4.0 63.2 

E 2 ·IO 0.00 0.53 441 0.00 0.0 1.00 0.53 10.0 6(.0 63.0 .. 
E 0 0.02 0.55 440 0.().4 2.3 1.00 0.53 2...3 65.l 65.1 

D ? I 0.00 0.49 440 0.00 0.0 1.00 0.49 LO 6U 61.5 .. D 6 -2 0.02 0.45 438 0.04 28 1.00 0. ◄ 5 3.5 5U 58.7 

D 5 0 0.02 0.41 437 0.05 3.1 1.00 0.42 3.1 56.B 56.7 ... D 4 0 0.01 0.39 437 0.03 1.6 1.00 0.39 ].6 SU 54.7 

D 3 0 0.00 0.36 43 7 0.00 0.0 1.00 0.36 0.0 52.6 52.6 .. D 2 .3 -0.0l 0.30 437 -0.03 -2.1 l.00 0.30 3.6 48.1 no 
D l 2 0.00 0.25 437 0.00 0.0 1.00 0.25 2.0 43.9 <;3,8 .. RESULTS 

JIIIIII, Yaw Angle: 4,4 degrees Suck Tempera.lure.: 439 F 

Pilch Angle: .}.0 dcgrec:s Velo.city": 60.)8 fps (fi;.cl p=r ,cc.) 

-. Resultant Angle: 5.9 degrcca Aiial Velocity: 59.71 fps 

Standard Dev'IIUon: 4.0 dcgreeg - •velocity in tbe direcnon of flow 

_, 
CARNOT .. l 599 I Red Hill A ve.1 Suite 110 

Tustin, Call!otnb 92680 
_, 714-259-9520 

-40985.XLS/2-2-3d FAX 714-2S9-0371 
100)~ 

l:l!AM 

!1111111 

002AS-3204 71-RT-233 598 of 612 
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STRATIFICATION CHECK 

Client: UCOSCOLMAC 
Project#: 1409-40985 
Unit No: 2 

Date: 6/28/94 
Point Oipt 

F5 7.0 
F4 6.4 
F3 7.3 
F2 7.0 
Fl 6.7 
E5 6.5 

E4 6.7 
E3 7.1 
E2 6.9 
El 6.7 
D5 6.9 
D4 6.3 
D3 7.2 
D2 7.7 
Dl 7.0 

02 Stratification= 

40985.xLSn-2.Str.iJ. 

002AS-3204 71-RT-233 

Ref 0, %Diff Point 

7.0 0.0% cs 
6.5 1.5% C4 
7.4 1.4% C3 
7.0 0.0% C2 
6.7 0.0% Cl 
6.5 0.0% B5 
6.8 1.5% B4 
7.l 0.0% B3 
7.0 1.4% B2 
6.8 1.5% Bl 
7.0 1.4% A5 
6.4 1.6% M 
7.2 0.0% A3 
7.7 0.0% A2 
7.0 0.0% Al 

1.0% 

CARNOT 
15991 Red Hill A,•e. Suite 110 

Tustin, California 92680 
714-259•9520 

FAX 714-259-0372 

599 of 612 

Cnpt 

6.5 
6.6 
6.5 
6.4 
7.4 
6.0 
6.2 
6.5 
6.7 
6.6 
7.1 
6.7 
7.4 
6.7 
6.4 

--.. 
-

RefO2 ¾Di.ff --6.4 ·l.6% 
6.6 0.0% -6.6 1.5% 
6.4 0.0% 
7.5 1.3% 
6.1 1.6% 
6.3 1.6% -6.6 1.5% 
6.8 1.5% -6.7 1..5% 
7.3 2.7% 
6.9 1.9% 
7.5 1.3% 
6.8 1.5% -
6.6 3.0% 

--
---
-
--
---

J(')/}'9.4 -l-OIAM ... 
..... --
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If you have any questions, please contact one of the 
following individuals by email or phone . 
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Region: 
E-Mail: 
Phone: 

Name: 
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Region: 
E-Mail: 
Phone: 

002AS-3204 71-RT-233 

Mr. David Wonderly 
Client Project Manager 
Southwest 
DWonderly@montrose-env.com 
(714) 279-6777 

Mr. Matt McCune 
Regional Vice President 
Southwest 
M Mccu ne@montrose-env.co m 
(714) 279-6777 
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